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SETTING NEW COURSES FOR POLAR WEATH- 
ER SATELLITES AND EARTH OBSERVATIONS 


TUESDAY, JUNE 29, 2010 

House of Representatives, 
Subcommittee on Investigations and Oversight, 

Committee on Science and Technology, 

Washington, DC. 

The Subcommittee met, pursuant to call, at 10:07 a.m., in Room 
2318 of the Rayburn House Office Building, Hon. Brad Miller 
[Chairman of the Subcommittee] presiding. 
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HEAHING CHARTER 

U.S. HOUSE OF REPRESENTATIVES 
SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT 

Setting New Courses for Polar Weather Satellites 
and Earth Observations 

TUESDAY, JUNE 29, 2010 

io:oo A.M.-i2:oo p.m. 

2318 RAYBURN HOUSE OFFICE BUILDING 


Purpose 

Since 2003, there have been seven hearings before the Science and Technology 
Committee or its subcommittees on the subject of the National Polar-Orbiting Oper- 
ational Environmental Satellite System (NPOESS) program. Established in 1994, 
the program was intended to design, develop, construct and launch satellites into 
polar orbits so that the National Oceanic and Atmospheric Administration (NOAA) 
and Department of Defense (DOD) would continue to receive daily data necessary 
for civilian and military weather forecasting needs. In the 2003 hearing, the life- 
cycle cost for NPOESS stated in the March 2003 budget request was $6.1 billion, 
with the first of six satellites expected to be launched in 2009. In last year’s 
hearing, the life-cycle cost estimate had grown to at least $14.9 billion, was in- 
tended to purchase only four satellites with a first launch pushed back to 2014. 

The key reasons for this situation include major performance problems and sched- 
ule delays for the primary imaging instrument, spawning cost overruns, all tied to 
a management structure that delayed rather than fostered decisions at critical mo- 
ments. In 2005, the growth in cost estimates exceeded statutory limits triggering 
a Nunn-McCurdy 1 recertification, the elimination of two satellites and removal or 
downgrading of sensor capabilities — decisions driven by the Pentagon. Last year, 
witnesses testified before this Subcommittee that program leadership had deterio- 
rated to the point that only White House intervention would assure that there 
would ever be any NPOESS satellites at all. 

Rather than trying to satisfy the needs of three agencies with one satellite design, 
the Office of Science and Technology Policy (OSTP)^ instructed that the program 
be cut in two. Satellites fl3dng in orbits to collect early-morning observations would 
be developed and launched by DOD. NOAA would do the same to collect observa- 
tions in the afternoon. NOAA would operate all the satellites while in orbit,® and 
would manage the common data system to receive, store and share all data. These 
changes will be the focus of Administration witness testimony. 

From the outset of the Committee’s oversight,^ the Government Accountability Of- 
fice (GAO) has delivered valuable insight on the status of the polar satellite pro- 
gram. Its reports have documented the steady deterioration in the program’s condi- 
tion. Today’s hearing builds off two reports that GAO is testifying to today. The first 
focuses specifically on the decisions surrounding the NPOESS program and how the 
program is progressing. The second examines the unfinished attempts to restore im- 
portant sensor capabilities, many of which were jettisoned in the Nunn-McCurdy 
program restructuring. Without these sensors, or similar capabilities, our ability to 
strengthen our Earth observation networks as a whole will be compromised. 

Before turning to the issues raised by GAO in their two new reports, it is useful 
to get a perspective on how the cost and schedule on NPOESS have evolved (table 
from GAO). 


^As set forth in the Memorandum of Agreement governing the NPOESS program, the Air 
Force managed the acquisition of the satellites. NPOESS was therefore subject to Department 
of Defense regulations for major defense programs. When such programs exceed approved base- 
line costs by more than 25 percent, recertification is required by 10 U.S.C. 2433 et seq. 

2 In concert with the Office of Management and Budget and the National Security Council. 

®NOAA took on operating responsibility for Defense Meteorological Satellite Program (DMSP) 
satellites in 1998. 

Mr. Dave Powner, GAO’s witness, has testified at five of the seven previous hearings. 
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Table 4: Changes in NPOESS Life-Cycle Cost Estimates and Estimated Sateiiite 
Launch 

(Dollars in billions) 

As of 

Life-cycle 

cost estimate NPP launch 

Cl launch 

C2 launch 

August 2002 

$7.0 May 2006 

April 2009 

June 201 1 

July 2003 

7.0 October 2006 

November 2009 

June 2011 

September 2004 

8.1 October 2006 

November 2009 

June 201 1 

August 2005 

8.1 April 2008 

December 2010 

December 201 1 

June 2006 

12.5 January 2010 

January 2013 

January 2016 

December 2008 

13.95 January 2010 

January 2013 

January 2016 

June 2009 

14.95* January 2011 

March 2014 

May 2016 


Source: GAO analysis of program office and contractor data. 


This Is a GAO estimate based on our analysis of contractor data. 

GAO’s NPOESS Report — Leadership Paralysis 

A dominant theme in the Committee’s hearings of the last three years, and a bi- 
partisan concern, was the ineffectiveness of the chief leadership arm, the so-called 
Executive Committee (ExCom).® Particularly revealing was the fact that it took 
more than a year to agree on documents needed to implement the changes from the 
Nunn-McCurdy process. 

By June of last year, this leadership dysfunction was so pronounced that both 
GAO and an independent review team (IRT) commissioned by the ExCom concluded 
that the program could not succeed if it was left in place. In the Subcommittee’s 
previous hearing GAO’s Mr. Powner testified that the ExCom “. . . has not effec- 
tively fulfilled its responsibilities and does not have the membership and leadership 
it needs to effectively or efficiently oversee and direct the NPOESS program.”® The 
Independent Review Team report stated, “The IRT believes that this program 
will not survive if this particular problem is not addressed immediately” 
[emphasis added] and that the problems “. . . can only be resolved at the White 
House level.” The IRT recommended that the program, in its entirety, be assigned 
to NOAA or DOD; the team felt that NOAA was the better choice given that the 
agency could not execute its fundamental missions without these satellites. 

A task force to devise a solution, chaired by OSTP’s Associate Director Shere Ab- 
bott, began work last August. In October, Chairman Gordon and Mr. Miller wrote 
OSTP Director John Holdren to advocate for the IRT’s proposed solution assigning 
program responsibility to NOAA. With decisions relating to NOAA’s Eiscal Year 
(EY) 2011 budget request looming, the letter also urged the task force to expedite 
its work. 

On January 5, the Office of Management and Budget (0MB) provided direction 
on restructuring to the agencies.® The decision became public with the release of a 
White House fact sheet on February 1 in conjunction with the release of the Presi- 
dent’s budget. Key points from the fact sheet were: 

• . NOAA and NASA [the National Aeronautics and Space Administra- 

tion] will take primary responsibility for the afternoon orbit, and 


^The Committee consisted of the NOAA and NASA Administrators, and the Under Secretary 
of Defense for Acquisition, Technology and Logistics, who normally delegated responsibility for 
ExCom attendance to the Secretary of the Air Force. 

®U.S. Congress. House. Committee on Science and Technology. Continuing Independent As- 
sessment of the National Polar-Orbiting Operational Environmental Satellite System. Hearing 
before the Subcommittee on Investigations and Oversight (Washington: Government Printing 
Office). Serial 111-36. June 17, 2009; p. 19. 

tibid.; pp. 120, 125. 

® Restructure of the NPOESS Program. Memorandum from the Director of OSTP, Director of 
0MB and the National Security Advisor to the Under Secretary of Defense for Acquisition, Tech- 
nology and Logistics, the Under Secretary of Commerce for Oceans and Atmosphere and the Ad- 
ministrator of NASA, March 2, 2010. 
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DOD will take primary responsibility for the morning orbit. The agen- 
cies will continue to partner in those areas that have been successful in the 
past, such as a shared ground system. The restructured programs will also 
eliminate the NPOESS tri-agency structure that that has made management 
and oversight difficult, contributing to the poor performance of the program, 
[emphasis added] 

• “NOAA and the Air Force have already begun to move into a transi- 
tion period during which the current joint procurement will end. A 
detailed plan for this transition period will be available in a few 
weeks, [emphasis added] 

• “NASA’s role in the restructured program will be modeled after the 
procurement structure of the successful POES and GOES programs, 
where NASA and NOAA have a long and effective partnership. Work 
is proceeding rapidly with NOAA to establish a JPSS program at NASA’s 
Goddard Space Flight Center (GSFC). [emphasis added] 

• “. . . NOAA and NASA will strive to ensure that all current NPOESS re- 
quirements are met on the most rapid practicable schedule without reducing 
system capabilities. 

• “. . . Cost-estimates will be produced at or close to the 80% confidence level. 

• “DOD remains committed to a partnership with NOAA in preserving the Na- 
tion’s weather and climate sensing capability. For the morning orbit, the 
current DOD plan for deploying DMSP satellites ensures continued 
weather observation capability. The availability of DMSP satellites 
supports a short analysis (in cooperation with the partner agencies) 
of DOD requirements for the morning orbit and solutions with the 
start of a restructured program in the 4th quarter of fiscal year 2011. 
While this study is being conducted, DOD will fully support NOAA’s 
needs to ensure continuity of data in the afternoon orbit by 
transitioning appropriate and relevant activities from the current 
NPOESS effort, [emphasis added] 

• “We expect much of the work being conducted by Northrop-Grumman and 
their subcontracts will be critical to ensuring continuity of weather observa- 
tion in the afternoon orbit. DOD will work closely with the civil partners to 
ensure the relevant efforts continue productively and efficiently, and ensure 
the requirements of the national weather and climate communities are taken 
into consideration in building the resultant program for the morning orbit.” 

OSTP, on March 12, described the implementation plan for the new program. The 
requirements for data to be collected did not change. NASA and NOAA were to con- 
tinue preparing the NPOESS Preparatory Program (NPP) satellite for launch in 
2011 to avoid losing data coverage in the afternoon. NOAA will reimburse NASA 
to manage the JPSS program at the Goddard Space Flight Center, as recommended 
by the IRT report discussed earlier. The Air Force will assume the responsibility for 
managing its program with the management office at Space and Missile Systems 
Center at the Los Angeles Air Force Base. In an Acquisition Decision Memorandum 
issued on March 17, the NPOESS Integrated Program Office (IPO) was ordered to 
facilitate the necessary actions. 

GAO’s NPOESS Report — Early Transition issues 

A. NPP Satellite Status 

Preparation and launch of the NPP satellite is the immediate critical item in the 
polar satellite program. GAO notes the delivery of the long-awaited VIIRS instru- 
ment and its integration on the satellite. The report also notes that the Cross-Track 
Infrared Sounder (CrIS) suffered its own technical problems late in development, in- 
volving damage to the instruments structure during vibration testing and question- 
able circuit card manufacturing. Resolving the issues and additional testing had the 
effect of delaying the NPP launch yet again, to September 2011. NOAA will testify, 
however, that CrIS has met its revised delivery date. 

NPP was never intended to be an operational satellite. Rather it was more of a 
“proof of concept” satellite that would allow NOAA time to practice incorporating 
data collected by the new sensors into its operational activities and to cross-compare 
sensor performance against those on board existing satellites. However, last year, 
when the continuing sensor trouble led to another delay in the predicted launch 
date for the first NPOESS satellite, the program decided to compensate by using 
the NPP as a quasi-operational stopgap. As GAO notes, NPP was not designed to 
use the full NPOESS ground system and so will not approach the improvements in 
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data delivery time that were expected from the next-generation satellites. Further, 
only NOAA and the Air Force weather center will have direct NPP data readouts; 
the two Navy centers without such capability will find that NPP data may not ar- 
rive in time to be used in their operations. Both DOD and NOAA are seeking fixes 
for this issue. 

B. Initial Planning 

As GAO notes, the transition is moving at different rates within DOD and NASA. 
NOAA indicated to GAO that transition activities would begin in July and be 
complete by September. NOAA received approval from the Committee on Appro- 
priations for an April request to reprogram $73.8 million in NPOESS funds to fund 
establishment of the Goddard office and other transition activities. GAO reported 
that the DOD was expecting to complete a requirements review and determine 
whether to employ the NPOESS spacecraft by the end of June 2010, then make in- 
strument selections by October 2010. The target for starting the program was FY 
2013. 

GAO included the following table to compare the new program with NPOESS: 


Table 6: Comparison of NPOESS to the New NOAA and DOD Acquisitions 


Key area 

NPOESS program after the 
Nunn-McCurdy decision 
(as of June 2fX>6) 

NPOESS program 
(as of February 2010) 

NOAA and DOD acquisition plans 
(as of February 2010} 

Life-cycle range 

1995-2026 

1995-2026 

JPSS-. 1995-2024 

DOD program: unknown 

Estimated life-cycle 
cost* 

S12.5 tMlion 

S13.9&I- billion’ 

JPSS: S1 1 .9 billon (which ir^dudes about S2.9 
billion in NOAA funds spent through fiscal year 201 0 
on NPOESS) 

DOD program: unknown; DOD s initial estimates 
ir>ciucte costs of about S5 billon through fiscal year 

201 5 (which includes about $2.9 billion In DOD 
funds spent through fiscal year 2010 on NPOESS) 

Launch schedule 

NPP by January 201 0 

Cl by January 2013 

C2 by January 2016 

C3 by January 2018 

C4 by January 2020 

NPP f>o earlier than 
September 201 1 

Cl by March 2014' 

C2 by May 2016 

C3 by January 2018 

C4 by January 2020 

NPP fio earlier than September 201 1 

JPSS-1 fCI equivalent) available in 2015 

JPSS-2 (C3 equivalent) available in 201 8 

DOD program: unkrxiwn 

Number of sensors 

NPP: 4 sensors 

Cl: 6 sensors 

C2; 2 sensors 

C3: 6 ser^ors 

C4; 2 sertsors 

NPP: 5 sertsors 

Cl: 7 sensors* 

C2: 2 serisors 

C3; 6 sensors 

C4; 2 ser>sors 

NPP: 5 sensors 

JPSS-1 and 2: Although NOAA has not determined 
the exact complement of sensors, it will have at 
least 5 of the ongtnal NPOESS sensors’ 

DOD program: unkrtown 


■one <MO MywM NOAA. OOO MUM taMOaM 


’Although the lifedTde ranges tor NPOESS are through 2026, the cost estimates for both NPOESS 
and JPSS are only through 2024. 

'Although the program baseline is currently $1 3.95 biKon. we estimated in Jiaie 2009 that this cost 
could grow by ab^ St billion. In adctbon. officials from the Executwe Office of the President stated 
that they reviewed bfe-cyde cost estimates from DOO and the NPOESS program office of S15.1 
billKin and $16.45 billon, respectively 

‘Officials from the Executive Office of the President noted that the expected laurKh date of Cl had 
slipped to late 2014 by the lime of their decision 

In May 2006, the NPOESS Executive Committee approved an additional sensor the Total and 
Spectral Solar Irradiarice Sensor tor the Cl satellite. 

These five sensors are; VlIRS. CrIS. OMPS*nadir, the Advanced Technology Ivhcrowave Sounder, 
and the Clouds and the Earth s Radiant Energy SyslerrVEarth Radiation Bud^l Sensor 


Based on this information, GAO projects that the final life-cycle cost for the new 
polar satellite constellation will be more than the current approved spending base- 
line for the NPOESS program. Based on previous experience, launch delays can be 
expected. Decisions are still lacking on which sensors will fly and the platform they 
will be carried on in orbit. GAO recommends that the Departments of Commerce 
and Defense seek expedited decisions on these issues. 

Some of the unknown items have been addressed by decisions made last week by 
DOD and NOAA. Mr. Klinger should testify about the Acquisition Decision Memo- 
randum (ADM) subsequently issued on June 22. In it, DOD indicates it expects the 
newly-christened Defense Weather Satellite System (DWSS) to launch its first sat- 
ellite in 2018. DOD intends to also use the VIIRS sensor as its imager, and the sat- 
ellite will carry the Space Environment Monitor originally intended for NPOESS. 


6 


However, more information was requested on the anticipated microwave sounding 
instrument and its selection was postponed until August 2010. 

The other major decision that was deferred until August concerned the spacecraft 
“bus” to fly in the morning orbit. The ADM states, “Implement the above actions 
to meiximize use of the Government’s investment in NPOESS, and in a manner that 
offers maximum opportunities for collaboration with the NOAA JPSS program.”® A 
major debate between DOD and NOAA at this point is whether both agencies 
should use the spacecraft design originally intended for NPOESS. DOD’s platform 
choice is likely affected by the final configuration of the microwave sounder it will 
choose.i® For NOAA, on the other hand, the issue was time. Having no spare sat- 
ellites in ground storage, NOAA is focusing on avoiding schedule delays. 

This time pressure can be seen in NOAA’s decision on June 23 to obtain a “clone” 
of the NPP satellite to serve as JPSS-1. Ms. Glackin should testify that this sat- 
ellite will be purchased from Ball Corporation, NASA’s contractor on the NPP sat- 
ellite, on a sole-source basis. The instruments will be supplied by NASA, and will 
be much the same as those aboard NPP. However, NOAA’s decision has the effect 
of reopening the debate about how to maintain continuity in the records of solar en- 
ergy incidence, a critical climate variable, because the new satellite will not have 
space for the 'Total Solar Irradiance Sensor (see the discussion below in the discus- 
sion of GAO’s second report). International obligations to maintain search-and-res- 
cue communication transponders may also be affected. 

With this decision, NOAA hopes to be able to maintain an opportunity to launch 
JPSS-1 in 2014. As GAO notes, NPP only has a five-year design life, and NOAA’s 
current plan envisions a 2015 launch for JPSS-1. Assuming that timeline, adding 
in the time needed to bring the new satellite into service, NPP might well fail before 
JPSS-1 is fully operational. 

C. The Funding Squeeze 

The March 12 implementation plan lays out an anticipated funding profile. It is 
consistent with cost numbers GAO quotes: $11,929 billion for NOAA through the 
end of 2024; $5 billion for DOD through the end of FY 2015: 


Table 1: Outjear Funding Estimates for the Restructured NPOESS Program 


(Budget Authority' in millions of dollars)* 


(SM) 

FY2009 
& prior 







Cost to 
Complete 

Total 

PM orbit: 

Joint Polar 

Satellite System 
(NOAA and 

NASA costs) 

2,526 

382 

U061 

1,160 

960 

740 




4,490 

11,929 

AM Orbit 

DoD portion of 
the restructured 
NPOESS Program 

1 (DoD budget) 

2,512 

391 


491 

439 


1 

TBD 

TBD 

i Total 

IKEIH 

msm 

1.413 

1,651 




TBD 

TBD 


According to the plan, the FY 2010 funds are intended to maintain progress to- 
ward an NPP launch, to fund the transition and to initiate the purchase of the JPSS 
spacecraft bus. As noted earlier, NOAA has reprogrammed $74 million into a new 
JPSS appropriation account. DOD will not change its requests for FY 2010 and FY 
2011 funds to minimize problems in the transition; changes in the later years await 
final DWSS definition. 

GAO notes that DOD is operating under Congressional restrictions in the use of 
its funding, which limited FY 2010 funds available to the Air Force until the sub- 
mission of a strategy and implementation plan.^^ The March submission fulfilled 


® Ashton B. Carter. Acquisition Decision Memorandum (ADM) for Department of Defense re- 
sponsibilities under the restructure of the National Polar-Orbiting Operational Environmental 
Satellite System (NPOESS). June 22, 2010; p. 1. 

i®The original NPOESS spacecraft had to be increased in size in order to accommodate 
growth in the Conical Microwave Imaging Sounder, an instrument that was later removed from 
the spacecraft during the Nunn-McCurdy restructuring due to design challenges. 

i^The last current model, NOAA-19, has been in on-orbit storage since its launch February 
6, 2009. 

12 Sec. 913, Public Law 111-884; October 28, 2009. 
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those conditions, although GAO expresses concern that funding recessions might 
still force termination of the NPOESS contract by the end of September. So far the 
funds remain available. However, the House Armed Services Committee, dissatisfied 
with DOD’s somewhat vague transition plan, proposes only $25.5 million for FY 
2011.1^ According to the June 22 ADM, the August meeting is to consider the 
“schedule, estimated costs, and risks to a successful launch and deployment of the 
capability in FY 2018,” and develop a rough-order-of-magnitude” cost estimate. 

With the program changes, the agencies will submit separate funding requests in 
the future. NPOESS operated under a directive from the Appropriations Committee 
that both agencies contribute equally to the program. With the new JPSS/DWSS, 
NOAA will likely submit requests higher than those of DOD, reflecting the fact that 
NOAA is responsible for the ground system. NOAA’s decision to prepare its requests 
with more conservative assumptions, thus leading to higher confidence that it will 
more closely approximate actual spending, will also play a role. This is likely to be 
small comfort to appropriators already pressed to reduce spending. 

D. The Northrop Grumman Contract 

Central to the funding squeeze, GAO says, is a requirement in the NPOESS prime 
contract awarded to the Northrop Grumman Corporation in 2002. According to the 
report, the contract requires full funding of termination liability (i.e., the penalty 
to be paid by the government if it decides to end the contract) in the current year 
budget. NOAA and DOD are carefully watching expenditures to assure that FY 
2010 funds would be sufficient to pay an estimated $84 million in such costs (the 
agencies have agreed they share the liability equally). 

At the rate of spending in the NPOESS program, the agencies would have been 
forced to bring the program to a halt in August to have $84 million available, ac- 
cording to GAO. In April, steps began to “slow down work on all development activi- 
ties so that work could continue through the end of the fiscal year.” The risk there- 
fore remains that, if the agencies misjudge fund management, there could be an im- 
mediate impact on NPP preparations or the transition might come to a halt. 

Northrop also has keen interest in the outcome of the agency debate on bus op- 
tions for their satellites. Despite NOAA’s decision to develop JPSS-1 using the NPP 
bus, there is still the possibility that the DOD satellites and NOAA’s JPSS-2 could 
be using Northrop’s NPOESS bus or a variant thereof. The government’s decision 
on what buses it will buy will do much to determine its answer to Northrop’s basic 
question: how much we will participate in the new program? 

GAO’s NPOESS Report — Maintaining Direction 

Looking at the history of NPOESS and similar program, GAO cites other issues 
that may prove problematic as the agencies proceed to organize their respective pro- 
grams. 

A. Negotiating Change 

Northrop Grumman’s contract includes the responsibility for managing the sub- 
contractors producing the various instruments. In the new program, each of these 
subcontracts will be transferred to NASA. There will also be changes resulting from 
the final choices on the satellite buses. Program restructuring also entails reworking 
budget and schedule plans, a process which took months to complete after the 
Nunn-McCurdy decisions in 2006. GAO warns that there may be similar problems 
in this transition. Indeed, some of these negotiations cannot even begin until the 
new program offices are in place or until decisions like those on the microwave 
sounder are finalized. 

B. NASA’s Increased Responsibilities 

In the NPOESS program, NASA was distinctly a junior partner. For JPSS, it will 
return to its more traditional role as NOAA’s technical support arm. Ms. Glackin 
and Mr. Scolese will refer to the long history the two agencies share, from the origi- 
nal Television Infrared Observation Satellite of 1960 to the current Geostationary 
Operational Environmental Satellite (GOES) program now underway. 

GAO points out, however, that NASA procurement remains on its list of high-risk 
concerns. It warns that unless NOAA establishes a strong system for obtaining in- 
formation from and providing direction to NASA, there is a possibility for replaying 


i^U.S. Congress. House. Committee on Armed Services. Report to Accompany H.R. 5136, the 
National Defense Authorization Act for Fiscal Year 2011 {Washington: Government Printing Of- 
fice). H. Rpt. 111-491. May 21, 2010; p. 179. 
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the unhappy example of the GOES I-M program, Simply shifting program ele- 
ments to NASA, GAO warns, is not a guarantee problems will no longer occur. 

C. Avoiding the Brain Drain 

Finding qualified people capable of managing complex technical development pro- 
grams is difficult for NOAA, NASA and DOD. Having to staff the management of- 
fices needed to winnow the valuable elements of the NPOESS program while gear- 
ing up its successors will pose challenges to the agencies’ human resource personnel. 
GAO states that the existing Integrated Program Office staff, beset with turmoil 
and uncertainty, has been leaving or preparing to do so. Steps should be underway 
to prevent hard-earned experience from slipping out the door. 

D. Preserving Cooperation 

Even with the divergence of procurement responsibility, there are still areas 
where the JPSS and DWSS staffs will continue to cooperate, says GAO. In man- 
aging the data system, DOD and NOAA will have to assure that cooperation on 
transmission protocols and formatting is preserved. Instrument selection must con- 
sider the full spectrum of agency needs. Preserving the process for requirements de- 
velopment would be beneficial. 

GAO’s Earth Observation Strategy Report 

A. Preserving Climate and Space Weather Continuity 

When the NPOESS program underwent restructuring in 2006 after its Nunn- 
McCurdy recertification, the decision was made to support only those components 
that contributed to weather observations. Accordingly, a set of sensors intended for 
monitoring climate parameters was removed. Additionally, improved versions of in- 
struments designed to expand the ability to monitor emissions from solar activity 
were canceled in favor of flying copies of the existing instruments. 

At a time where concern about climate change had real political and economic 
consequences, the loss of the climate sensors threatened to disrupt the ability to an- 
swer a pressing issue — which changes were the result of human actions, and which 
were caused naturally? Doing so requires technology that can discriminate between 
small differences in temperature and other conditions. Such data must be collected 
for decades or longer. Without the NPOESS sensors, the interruptions in the data 
records would make it difficult if not impossible to properly identify climate trends. 

Dr. John Marburger, Dr. Holdren’s predecessor at OSTP, asked NASA and NOAA 
in June 2006 to find alternatives for putting the climate instruments into service. 
As a result of that effort, the Total Solar Irradiance Sensor (TSIS) was identified 
as top priority, which measured the amount of energy the Sun was providing to the 
Earth. As this represents the major source of energy powering the Earth’s physical, 
chemical and biological systems, precise knowledge of the amounts arriving and the 
changes in that amount over time is fundamental to climate science. Second priority 
went to the Earth Radiation Budget Sensor (ERBS) which tracked the amount of 
energy the Earth returned to space. 

Based on this analysis, NOAA has obtained appropriations to build one of each 
sensor. The TSIS sensor was intended to fly on the first NPOESS satellite. The NPP 
“clone” NOAA now intends to buy, however, does not have sufficient space to accom- 
modate TSIS and so the question of maintaining continuity of this data is again 
open. Earth radiation budget data will be collected using a copy of the existing 
Clouds and the Earth’s Radiant Energy System (CERES) sensor on both NPP and 
JPSS-1. The ERBS upgrade will likely fly on JPSS-2. NOAA has also decided to 
restore the full capability of the Ozone Monitoring and Profiler Suite on NPP, but 
whether it will also fly the Limb component aboard the follow-on satellites has not 
been finally determined. 

GAO was asked to evaluate the efforts NOAA and NASA expended in restoring 
the full complement of climate sensors, leading to this second report. GAO had rec- 
ommended in 2008 that a long-term strategy for a climate observation network was 
needed. GAO states that recommendation has not been satisfied: 


Government Accountability Office. WEATHER SATELLITES: Action Needed to Resolve Sta- 
tus of the U.S. Geostationary Satellite Program. NSIAD— 91-252. July 24, 1991. 

i^Dr. Marburger testified before the Energy and Environment Subcommittee about this proc- 
ess on June 7, 2007. See U.S. Congress. House. Committee on Science and Technology. The Sta- 
tus Report on the NPOESS Weather Satellite Program: Hearing before the Subcommittee on En- 
ergy and Environment (Washington: Government Printing Office). Serial 110-36. June 7, 2007. 
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Since June 2006, the agencies have taken steps to restore selected capabilities 
that were removed from NPOESS in the near-term; however, they do not yet 
have plans to restore capabilities for the full length of time covered by the 
NPOESS program .... Both DOD and NOAA officials reiterated their commit- 
ment to look for opportunities to restore the capabilities that were removed 
from NPOESS and GOES-R. However, agency officials acknowledge that they 
do not have plans to restore the full set of capabilities because of the complexity 
and cost of developing new satellite programs. 

The report tells a very similar story for the instruments devoted to so-called 
“space weather,” a colloquial term referring to the effects generated in Earth’s at- 
mosphere and magnetic field by events on the Sun. The power of such events was 
demonstrated in 1998 when a solar geomagnetic storm affected the power grid of 
Quebec and caused a regional blackout. Similar storms today, in an era where Glob- 
al Positioning Satellites keep offshore oil rigs from drifting out of position, pipelines 
may be damaged by currents induced as magnetic fields shift, and airlines shorten 
international flights by fl 3 dng in the polar region (exposing passengers to charged 
particles from the “solar wind”), make it important to know what is happening on 
our nearby star. Again, however, there is no long-term strategy to provide for these 
observations. 

GAO recommends that the Office of Science and Technology Policy direct the com- 
pletion and release of three reports, one prepared by the United States Group on 
Earth Observations and two by the Office of the Federal Coordinator for Meteor- 
ology. With those reports in hand, these interagency groups can move forward with 
the process of developing the strategies called for by GAO two years ago. Ms. Ab- 
bott’s testimony does not indicate completion dates for the reports. 

B. Pieces of a Global Puzzle 

During the 2008 Presidential campaign, President Obama issued a position paper 
entitled “Advancing the Frontiers of Space Exploration.” It stated, in part: 

“Understanding how Earth supports life and how human activities affect its 
ability to do so is one of the greatest challenges facing humanity .... Given 
the urgency of climate-related monitoring, and considering the time required to 
design, develop, and deploy Earth observation satellite systems, the Obama ad- 
ministration will lean forward to deploy a global climate change research and 
monitoring system that will work for decades to come.” 

Across the globe and in space, the United States has for decades deployed increas- 
ingly sophisticated instruments capable of following environmental change and col- 
lecting data to assist in predicting such changes. Satellites such as NOAA and 
DOD’s weather satellites and the three NASA Earth observation platforms Terra, 
Aura and Aqua are daily watching the evolution of weather, land use changes and 
shifting currents in the ocean. In 1900, thousands in Galveston, Texas died because 
there was no way to know a massive hurricane was bearing down on the city. In 
contrast, when Hurricane Ike struck Galveston in September 2008, authorities were 
able to order evacuation of the island two days before. Loss of lives was limited to 
fewer than 200. The difference was the ability to follow Ike almost from birth to 
death with the GOES satellites, and to predict where it was likely to go using data 
supplied by data from buoys, ships and planes. 

The strategies discussed in GAO’s report are smaller pieces of the effort that will 
be needed to accomplish the President’s broader goal. Such a network must extend 
across four major environments: the interplanetary medium (the region between the 
Sun and the Earth affected by the “solar wind” and other emissions), the atmos- 
phere, the oceans and the land surface. Among the questions that need answers: 
What information should be collected in each environment? What instrument is 
needed to collect that information? Should that information be collected in space or 
on the CTOund? 

Satellites make their primary contributions collecting data at a global scale, but 
equally vital are sensor webs such as the 3000 free-drifting floats of the Argo net- 
work, moving through the oceans where winds and currents drive them. The hurri- 
cane forecasters of NOAA’s Tropical Prediction Center fiercely object if cutbacks are 
proposed for “hurricane hunter” aircraft or their specialized ocean buoys. Since 
1996, the Department of Energy has supported the AmeriFlux network studying the 
flow of carbon dioxide, water and energy through ecological systems during various 
time scales. Satellite operators compare their data to those from these ground-based 


Advancing the Frontiers of Space Exploration, Barack Obama 2008, August 16, 2008. 
Accessed at http:! I www.spaceref.com I news ! viewsr.htmi?cid=28880 (June 24, 2010). 
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counterparts in order to be sure they understand exactly what they are seeing. It 
may sometimes produce better scientific outcomes and be a better use of resources 
to collect data on the ground instead of from orbit. 

Many agencies have invested in or are contemplating projects that might serve 
well as parts of a global observing system. GAO’s report indicates that the coordina- 
tion of the disparate efforts may not be occurring within OSTP, 0MB or the Council 
on Environmental Quality. There are important questions which cannot be an- 
swered by one agency: Is a proposal duplicating observational activities or can it 
close a gap for another agency? How are these deployments coordinated? In an era 
of fiscal austerity, which networks collect information that we cannot afford to lose? 
Who assures that data from different sources is compatible so that hidden connec- 
tions can be identified by comparing, for example, river flow records to estuarine 
production? Where do we store the data so that it can be found later and used to 
answer questions not even considered when it was originally collected? 

As a specific issue, consider the so-called “research-to-operations” gap that regu- 
larly opens up between NASA and NOAA. Part of the benefit from NASA’s applica- 
tion of its technology to looking at Earth is that it may open a new window on what 
is happening on land or in the air or water. In the specific case of NPOESS, the 
VIIRS sensor is an advanced version of the Moderate Resolution Imaging 
Spectroradiometer flying on NASA’s Terra and Aqua satellites. Too often, however, 
technological improvement languishes because NOAA’s satellite operators and 
NASA’s scientists fail to communicate about the value in applying new techniques. 
This disconnection showed itself in examples such as NASA’s decision to shut down 
the Tropical Rainfall Measuring Mission (TRMM) because it had succeeded in ac- 
complishing its goal of demonstrating the technology. NASA’s announcement came 
at the outset of the 2004 hurricane season, which left NOAA disconcerted when it 
turned out that TRMM data was being used in some forecasting models. TRMM is 
still operating as a result. This year has seen the scatterometer instrument die on 
NASA’s QuikSCAT satellite before NOAA could arrange for new versions to con- 
tinue collecting the wind data that made it possible to issue alerts to shipping about 
high-wind threats. NASA’s Advanced Composition Explorer (ACE) is well past its 
design life at its position between the Sun and Earth. From where it sits, ACE can 
detect solar emissions that are heading for Earth and offer enough warning to pro- 
tect critical systems from damage. Yet this “Hre alarm” may soon fail just as the 
Sun may be emerging from the “quiet period” in its 11-year cycle and there is no 
replacement ready. One of the reports GAO recommends releasing, prepared by the 
National Space Weather Program, discussed options for replacing ACE. NOAA now 
intends to retrieve the Deep Space Climate Observatory (DSCOVR) from storage and 
outfit it to serve as ACE’s successor. 

In 2005, the National Academies issued an interim report relating to their decadal 
survey of the Earth sciences. It noted that, following the Vision for Space Explo- 
ration articulated by President George W. Bush in 2004, NASA’s budget request had 
included a guiding national objective “to study the Earth system from space and de- 
velop new space-based and related capabilities for this purpose.” Yet the Academy 
panel went on to note that “. . . the priority for Earth observations, which have di- 
rect and immediate relevance to society, appears greatly diminished in terms of the 
projected declining budgets that are proposed for FY 2006.” When this Committee 
met for hearings on the NASA Earth science program, Chairman Gordon (at the 
time Ranking Member on the Committee), made a direct connection between the 
concerns expressed by the Academy panel and the lack of an agency strategy: 

. . . [T]he fact is that when the President cut $2.5 billion from NASA’s funding 
plan for hscal year 2006 through 2009 relative to what he had promised just 
a year earlier, NASA imposed 75 percent of the cut on NASA’s Science and Aer- 
onautics program and only ten percent on NASA’s Exploration Systems 
program .... 

It is no wonder that the Earth science program is canceling and delaying mis- 
sions. And the problem has been compounded by NASA’s apparent unwilling- 
ness or inability to date to develop a long-term vision for Earth science and ap- 
plication programs. 

So where does ah of this leave us? 

Let me quote the National Research Council once again: “Today the Nation’s 
Earth Observatory program is at risk.” 


I'^U.S. Congress. House. Committee on Science. NASA Earth Science. Hearing before the 
Committee on Science (Washington: Government Printing Office). Serial 109—12. April 28, 2005; 
p. 30. 
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In its final report, the Academy panel made a recommendation particular to 
OSTP: 

The committee is concerned that the nation’s institutions involved in civil space 
(including NASA, NOAA, and USGS) are not adequately prepared to meet soci- 
ety’s rapidly evolving Earth information needs. These institutions have respon- 
sibilities that are in many cases mismatched with their authorities and re- 
sources: institutional mandates are inconsistent with agency charters, budgets 
are not well-matched to emerging needs, and shared responsibilities are sup- 
ported inconsistently by mechanisms for cooperation. These are issues whose so- 
lutions will require action at high-levels of the government. Thus, the com- 
mittee makes the following recommendation: Recommendation; The Office 
of Science and Technology Policy, in collahoration with the relevant 
agencies, and in consultation with the scientiRc community, should de- 
velop and implement a plan for achieving and sustaining global Earth 
observations. This plan should recognize the complexity of differing 
agency roles, responsibilities, and capabilities as well as the lessons 
from implementation of the Landsat, EOS, and NPOESS programs, [em- 
phasis in original] 

GAO concludes with similar recommendations, calling on OSTP to direct the 
Group on Earth Observations and the National Space Weather Program to produce 
long-term strategies for observations in their particular disciplines. 

Witnesses 

Hon. Shore Abbott 

Associate Director, Energy and Environment Division 
Office of Science and Technology Policy 

Ms. Abbott directed the task force established by Dr. John Holdren, Director of 
OSTP, to evaluate changes in the management of the NPOESS program. She will 
testify on the task force’s recommendation to divide responsibility for polar weather 
satellite coverage so that agencies will meet their own requirements. Ms. Abbott will 
also address the recommendations in a second Government Accountability Office 
(GAO) report that Dr. Holdren should expedite the completion of planning reports 
for climate and space weather observations in order to advance the development of 
a national earth observation strategy. 

Ms. Mary Glackin 

Deputy ijnder Secretary for Oceans and Atmosphere 
National Oceanic and Atmospheric Administration 

Polar-orbiting satellites supply vital data for the computer models used for weath- 
er forecasting. Success in completing and launching the NPOESS satellites was 
therefore of paramount importance to NOAA. NOAA has launched the last of its ex- 
isting series of polar satellites and would therefore be the principal beneficiary of 
a solution to the persistent deadlock in the NPOESS program. Ms. Glackin is now 
supervising NOAA’s transition to the follow-on Joint Polar Satellite System and the 
expanded cooperation with the National Aeronautics and Space Administration in 
developing afternoon-orbit satellite coverage. 

Mr. Christopher Scolese 
Associate Administrator 

National Aeronautics and Space Administration 

Originally, NASA had a secondary role in the NPOESS program. With the 
changes now underway, it will adopt its more traditional role as technical support 
arm and program manager for NOAA in the new JPSS effort. NASA will assume 
management of the instrument contracts from the prime contractor, Northrop 
Grumman. The NPOESS Preparatory Program (NPP) satellite, which NASA funded 
and has managed as a testbed to allow early experience in operating the new 
NPOESS satellites, will instead serve as an interim operational satellite to avoid 
loss of data between NOAA’s existing polar-orbiting satellites and launch of the first 
JPSS satellite. Mr. Scolese will testify regarding NASA’s new responsibilities in the 
JPSS effort. 

Mr. Gil Klinger, Director, Space and Intelligence Office 
Assistant Secretary of Defense for Acquisition 
Department of Defense 

Mr. Klinger provides oversight for all Department of Defense space and intel- 
ligence programs within the Office of the Under Secretary of Defense for Acquisi- 
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tion, Technology and Logistics. As the Air Force was responsible for managing the 
NPOESS acquisition, Mr. Klinger’s office had the responsibility to approve major 
program decisions under the terms of DOD acquisition management regulations 
(one of the major aspects of the ExCom’s ineffectiveness). Mr. Klinger is currently 
elaborating what changes — if any — DOD will make to its plans for polar weather 
satellite coverage in the wake of the decision to transfer responsibility for acquiring 
morning orbit satellites to DOD. 

Mr. David Powner 

Director, Information Technology Management Issues 
Government Accountability Office 

Mr. Powner has directed GAO’s team monitoring the NPOESS program for the 
Committee since 2001. GAO’s report last year and Powner’s testimony at the Sub- 
committee’s previous hearing was central to the convening of the Administration’s 
task force. Powner will testify on two reports completed at the request of the Com- 
mittee: 

. POLAR-ORBITING ENVIRONMENTAL SATELLITES: Agencies Must Act 
Quickly to Address Risks That Jeopardize the Continuity of Weather and Cli- 
mate Data 

• ENVIRONMENTAL SATELLITES: Strategy Needed to Sustain Critical Cli- 
mate and Space Weather Measurements 
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Chairman Miller. Good morning. This hearing will now come to 
order. Welcome to today’s hearing entitled Setting New Courses for 
Polar Weather Satellites and Earth Observations. This is a familiar 
topic to this committee and subcommittee. Since 2003, there have 
been seven hearings before the Science and Technology Committee 
or various subcommittees on the subject of the National Polar Or- 
biting Operational Environmental Satellite System. Mercifully 
there is an acronym, NPOESS. 

Established in 1994, the program was intended to design, de- 
velop, construct, and launch satellites into polar orbits so that the 
National Oceanic and Atmospheric Administration, NOAA, and the 
Department of Defense, DOD, would continue to receive daily data 
necessary for civilian and military weather forecasting needs. 

In the 2003 hearing the life cycle costs for NPOESS in March, 
2003 budget was $6.1 billion, with the first of six satellites ex- 
pected to be launched in 2009. In last year’s hearing the life cycle 
cost estimate had grown to at least 14.9 billion, was intended to 
purchase only four satellites with a first NPOESS satellite launch 
pushed back to 2014. 

NPOESS has continued to suffer from major performance prob- 
lems and schedule delays for the primary imaging instrument and 
those spawned cost overruns. The program has undoubtedly been 
snake bit, but at least we thought we knew the snake that bit it. 
The real problem appeared to be that the program was crippled by 
management structure that delayed decisions at critical moments. 
The tri-agency management board proved incapable of making deci- 
sions and taking action when most needed. 

Last year’s witnesses testified before the subcommittee that pro- 
gram leadership had deteriorated to the point that only White 
House intervention would assure that there would ever be any 
NPOESS satellite at all. At that hearing we were told that one 
agency should be put in charge of managing the program, either 
DOD or NOAA. 

OSTP did take responsibility for intervening to rescue the drift- 
ing program, but instead of putting one of those two agencies in 
charge, OSTP adopted the Solomonic solution of cutting the pro- 
gram in two. Satellites flying in orbits to collect early-morning ob- 
servations were developed and launched by DOD with their newly- 
christened Defense Weather Satellite System. NOAA would do the 
same thing with their renamed Joint Polar Satellite System to col- 
lect observations in the afternoon. NOAA would operate all the sat- 
ellites while in orbit and would manage the common data to re- 
ceive, store, and share the data. 

With this decision OSTP has removed the block over which we 
had been stumbling in the last few years — the snake that appears 
to have bitten this program repeatedly — but that is not all that will 
be required to guarantee success. There was a reason for having a 
single program in the first place, and splitting the program in two 
may simply create two programs with the same old problems. 

There are plenty of reasons to keep attention fixed on these new 
programs. For example, even though we now have clarity about 
what agency is responsible for which mission, this clarity appar- 
ently comes at the cost of delay and confusion about which instru- 
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ments will be flown on which satellite and when will the satellite 
launch. 

There is a contractor that still has continuing work for the old 
NPOESS program and subcontractors with instruments in various 
states of development. What is to be the fate of those work efforts, 
and when will those decisions be made? 

Our other discussion today grows out of the experience, our expe- 
rience with NPOESS. Back in 2006, all the climate sensors being 
prepared to fly on NPOESS were removed. If we anticipate having 
to deal with climate change or — I am sure Dr. Broun will say the 
possibility of climate change — for decades to come, how can we 
eliminate a means for knowing how well we are doing. It has been 
clear that this decision was ill-thought through and would have to 
be reversed. 

Without these sensors or similar capabilities our ability to 
strengthen our earth observation networks as a whole will be com- 
promised. We asked GAO to examine the current state of the strat- 
egy for gathering necessary climate data. GAO’s answer is that we 
don’t have one, at least not a comprehensive strategy. That is a 
subject that we hope the Administration witnesses can discuss 
today. 

We have spent almost $6 billion already on the NPOESS pro- 
gram, the original projected cost of the whole program. There is not 
a single completed satellite to show for that time and money. We 
do have, however, two signs that read, “now under new manage- 
ment.” I know it is the hope of everyone here that the new manage- 
ment for the now two agencies, two programs will be the solution 
to what has ailed NPOESS. 

I now recognize Dr. Broun from Georgia, the Ranking Member 
of the Investigation — of this subcommittee for his opening state- 
ment. 

[The prepared statement of Chairman Miller follows:] 

Prepared Statement of Chairman Brad Miller 

Since 2003, there have been seven hearings before the Science and Technology 
Committee or its subcommittees on the subject of the National Polar-Orbiting Oper- 
ational Environmental Satellite System (NPOESS) program. Established in 1994, 
the program was intended to design, develop, construct and launch satellites into 
polar orbits so that the National Oceanic and Atmospheric Administration (NOAA) 
and Department of Defense (DOD) would continue to receive daily data necessary 
for civilian and military weather forecasting needs. 

In the 2003 hearing, the life-cycle cost for NPOESS in the March 2003 budget re- 
quest was $6.1 billion, with the first of six satellites expected to be launched in 
2009. In last year’s hearing, the life-cycle cost estimate had grown to at least $14.9 
billion, was intended to purchase only four satellites with a first NPOESS satellite 
launch pushed back to 2014. 

NPOESS suffered from major performance problems and schedule delays for the 
primary imaging instrument and these spawned cost overruns. However, the real 
problem with the program was that it was crippled by a management structure that 
delayed decisions at critical moments. The tri-agency management board proved in- 
capable of making decisions and taking action when most needed. Last year, wit- 
nesses testified before this Subcommittee that program leadership had deteriorated 
to the point that only White House intervention would assure that there would ever 
be any NPOESS satellites at all. At that hearing, we were told that one agency 
should be put in charge of managing the program-either DOD or NOAA. 

OSTP did take responsibility for intervening to rescue this drifting program. How- 
ever, instead of putting just one agency in charge, OSTP adopted the Solomanic so- 
lution of cutting the program in two. Satellites flying in orbits to collect early-morn- 
ing observations would be developed and launched by DOD with their newly-chris- 
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tened Defense Weather Satellite System. NOAA would do the same with their re- 
named Joint Polar Satellite System to collect observations in the afternoon. NOAA 
would operate all the satellites while in orhit, and would manage the common data 
system to receive, store and share all data. 

With its decision, OSTP has removed the block over which we’ve been stumbling 
for the past few years. This does not guarantee success. There was a reason for hav- 
ing a single program in the first place, and splitting the program in two may simply 
create two new programs with the same problems. There are plenty of reasons to 
keep attention fixed on these new programs. For example, even though we now have 
clarity about what agency is responsible for which mission, this clarity comes at the 
cost of delay and confusion about which instruments will be flown on what satellite 
and when will the satellite launch? There is a contractor that still has continuing 
work for the old NPOESS program, and subcontractors with instruments in various 
states of development-what is to be the fate of those work efforts and when will 
those decisions be made? 

Our other discussion today grows out of our experience with NPOESS. Back in 
2006, all of the climate sensors being prepared to fly on NPOESS were removed. 
If we anticipate having to deal with climate change for decades to come, how can 
we eliminate a means of knowing how well we are doing? It has been clear that 
this decision was ill-thought through and would have to be reversed. Without these 
sensors, or similar capabilities, our ability to strengthen our Earth observation net- 
works as a whole will be compromised. We asked GAO to examine the current state 
of the strategy for gathering necessary climate data. GAO’s answer is that we don’t 
have one, at least not a comprehensive strategy. This will be a subject that we hope 
the administration witnesses can shed some light upon. 

We have spent almost $6 billion already on the NPOESS program. There is not 
a single completed satellite to show for the time and money. We do however have 
two signs that read, “now under new management”. I know it is the hope of every- 
one here, that this new management will be the solution to what has ailed the 
NPOESS program. 

Mr. Broun. Thank you, Mr. Chairman. Just for your record, 
what I questioned is that of human-induced global warming. 

Chairman Miller. Okay. 

Mr. Broun. So, anyway, thank you, Mr. Chairman. I want to 
welcome our witnesses here today at this important hearing, and 
thank you for your participation. This is the Committee’s first 
hearing on the Joint Polar Satellite System hut the seventh time 
we have looked into the previous program, the NPOESS program. 
National Polar Orbiting Operational and Environmental Satellite 
System. 

NPOESS was originally planned to create synergies and cost sav- 
ings by combining the Defense Meteorological Satellite Program 
within the Department of Defense and the Polar Orbiting Environ- 
mental Satellite System at NOAA. Instead, the program doubled in 
cost, shrunk from six to four satellites, degraded its sensor capa- 
bilities, and its schedule slipped six years. Now, 15 years later we 
are back where we started. 

At last year’s hearing I asked questions. How did we get here, 
and where do we go from here? My question today is where are we 
going? The Administration announced plans to restructure the pro- 
gram last winter, but as Mr. Powner points out in his testimony, 
“Because neither agency has finalized plans for its acquisition, the 
full impact of OSTP’s decision on the expected cost schedule and 
capabilities is unknown.” 

Until we receive this information we can’t fully review this new 
program. While it is understandable that it will take time to re- 
structure, I hope the Administration consults with Congress and 
with this Committee in particular given its history with the pro- 
gram. 
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I look forward to working with the Administration and with the 
Chairman as we move forward. As I said at last year’s hearing, 
every American is impacted by this program whether they know it 
or not. It is our responsibility to ensure that the farmers, fisher- 
man, warfighters, and everyday commuters continue to receive 
weather and climate information, but we must not forget to be good 
stewards of the taxpayers’ money and route out waste, inefficiency, 
and duplication where we can. 

Thank you, Mr. Chairman. I yield back the balance of my time. 

[The prepared statement of Mr. Broun follows:] 

Prepared Statement of Representative Paul C. Broun 

Thank you, Mr. Chairman. I want to welcome our witnesses here today and thank 
them for participating in this important hearing. This is the Committee’s first hear- 
ing on the Joint Polar Satellite System (JPSS), but the seventh time we have looked 
into the previous program, the National Polar-Orbiting Operational Environmental 
Satellite System (NPOESS). 

NPOESS was originally planned to create synergies and cost-savings by com- 
bining the Defense Meteorological Satellite Program (DMSP) within the Department 
of Defense (DoD) and the Polar-Orbiting Environmental Satellite (POES) System at 
the National Oceanic and Atmospheric Administration (NOAA). Instead, the pro- 
gram doubled in cost, shrunk from six to four satellites, degraded its sensor capa- 
bilities, and its schedule slipped six years. Now, 15 years later, we are back where 
we started. 

At last year’s hearing I asked the questions, ‘how did we get here?’ and ‘where 
do we go from here?’ My question today is ‘where are we going?’ The Administration 
announced plans to restructure the program last winter, but as Mr. Powner points 
out in his testimony “[blecause neither agency has finalized plans for its acquisition, 
the full impact of OSTP’s decision on the expected cost, schedule, and capabilities 
is unknown.” Until we receive this information, we can’t fully review this new pro- 
gram. While it is understandable that it will take time to restructure, I hope the 
Administration consults with Congress, and this Committee in particular given its 
history with the program. 

I look forward to working with the Administration and the Chairman as we move 
forward. As I said at last year’s hearing, every American is impacted by this pro- 
gram whether they know it or not. It is our responsibility to ensure that the farm- 
ers, fisherman, war-fighters, and everyday commuters continue to receive weather 
and climate information. But we must not forget to be good stewards of taxpayers’ 
money and root out waste, inefficiency and duplication where we can. 

Thank you Mr. Chairman, I yield back my time. 

Chairman Miller. Thank you. Dr. Broun. I now ask unanimous 
consent with all additional opening statements submitted by mem- 
bers be included in the record. 

Without objection, so ordered. 

It is now my pleasure to introduce our witnesses. Dr. Shere Ab- 
bott is the Associate Director of the Energy and Environment Divi- 
sion in the Office of Science and Technology Policy. Ms. Abbott di- 
rected the taskforce established by Dr. John Holdren, Director of 
OSTP, to evaluate changes in the management of the NPOESS pro- 
gram. 

Ms. Mary Glackin is the Deputy Director Under Secretary for the 
National Oceanic and Atmospheric Administration, NOAA. Ms. 
Glackin supervises NOAA’s transition to the follow-on Joint Polar 
Satellite System and the expanding cooperation with the National 
Aeronautics and Space Administration to develop afternoon orbit 
satellite coverage. 

Mr. Christopher Scolese is the Associate Administrator for the 
National Aeronautics and Space Administration, NASA. NASA will 
resume its traditional role of supporting NOAA in developing the 
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JPSS weather satellites, and Mr. Scolese will testify today about 
the changes that will be needed to bring NASA into the program. 

Mr. Gil Klinger is the Director of the Space and Intelligence Of- 
fice providing oversight for all Department of Defense space and in- 
telligence programs within the Office of the Under Secretary of De- 
fense for Acquisition, Technology and Logistics. Mr. Klinger is cur- 
rently elaborating what changes, if any, DOD plans to make for 
polar weather satellite coverage in the wake of the decision to 
transfer responsibility for acquiring morning orbit satellites to 
DOD. 

And then, finally, Mr. David Powner is the Director of Informa- 
tion Technology Management System Issues at the Government Ac- 
countability Office, GAO. Mr. Powner has directed GAO’s team 
monitoring of the NPOESS program for this committee since 2001. 
GAO’s report last year and Mr. Powner’s testimony at the sub- 
committee’s previous hearing was central to the convening of the 
Administration’s task force, and he has two reports to share with 
our subcommittee today. 

As our witnesses should know, you will have — each have five 
minutes for your spoken testimony. Your written testimony will be 
included in the record for the hearing. When you have all com- 
pleted your spoken testimony, we’ll begin — we will begin with ques- 
tions, and each member will have five minutes to question the 
panel. 

It is the practice of the subcommittee to — because we are an in- 
vestigations and oversight subcommittee — to receive our testimony 
under oath. Do any of you have any objection to taking an oath? 
The record should reflect that all the witnesses said that they had 
no objection to taking an oath. 

You also have the right to be represented by counsel. Do any of 
you have counsel here? The record should reflect that all of the wit- 
nesses indicated that they did not have counsel here. 

Please now stand and raise your right hand. Do you swear to tell 
the truth and nothing but the truth? 

Okay. The record should reflect that all of the witnesses took the 
oath. 

I should say for purposes of understanding the flow, there is a 
likelihood that we will be called for votes at an awkward time, 
probably in the middle of the opening statements, but we will go 
as far as we can, and we will break and come back after our votes. 

So let us now begin with Ms. Abbott. You are recognized for five 
minutes. 

STATEMENT OF HON. SHERBURNE B. “SHERE” ABBOTT, ASSO- 
CIATE DIRECTOR, ENERGY AND ENVIRONMENT DIVISION, 

OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

Ms. Abbott. Thank you, Mr. Chairman and members of the sub- 
committee. I appreciate the opportunity to appear today to discuss 
the decision to restructure the NPOESS program and the Adminis- 
tration’s efforts to improve capabilities for earth observations. 

As you, Mr. Chairman, noted, the NPOESS program was created 
16 years ago to combine civil and military operational weather sat- 
ellite capabilities that would provide global weather coverage, 
storm tracking, and climate monitoring requirements. 
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The tri-agency construct of the NPOESS program was intended 
to integrate the talent, technology, and resources of the agencies 
into a single, converged, operational system. DOD was responsible 
for major program acquisitions and contract administration, NOAA 
was responsible for satellite operations, and NASA was responsible 
for developing new technologies. 

In spite of this vision of coordination and efficiency and in spite 
of multiple attempts to improve its execution, the program has con- 
sistently been behind schedule, over budget, and underperforming. 
At the request of Dr. Holdren, Assistant to the President for 
Science and Technology, I convened an Executive Office of the 
President taskforce on this matter starting in August, 2009, with 
participation from the Office of Management and Budget and the 
National Security Council. 

Working closely with the three agencies, the taskforce performed 
a thorough analysis of the program, its content, cost projections, 
budgeting, acquisition issues, and related management options. 
The taskforce found that the major challenge of NPOESS was its 
structure, jointly funding and executing common ground on a single 
program with a single, common platform and a uniform set of in- 
struments. 

This is because the three agencies of different technical objec- 
tives, acquisition procedures, engineering and management philoso- 
phies, risk tolerance, and approaches to managing budget adjust- 
ments. These differences led to continued developmental chal- 
lenges, escalating costs, and increasing risks. 

In consultation with the agencies the EOP leadership decided to 
disaggregate management of the satellite programs by proceeding 
with separately managed acquisitions. The key elements of the re- 
structured program will retain the observational requirements of 
the NPOESS program; however, NOAA and DOD will be respon- 
sible for meeting these requirements through their assigned orbits. 

NOAA, with NASA acting as the acquisition agent, will be re- 
sponsible for the afternoon orbit. DOD will be responsible for the 
early morning orbit. The European Organization for Exploitation of 
Meteorological Satellites will continue to provide observations in 
the mid-morning orbit. The agencies will continue to partner in 
those areas that have been successful in the past, such as the 
shared ground system. 

The NOAA portion of the restructured program is called the 
Joint Polar Satellite System. The DOD portion will be called the 
Defense Weather Satellite System. This structure is codified in the 
sector guidelines in the National Space Policy released yesterday. 

The program restructure accomplishes the following goals. Eirst, 
it reduces the risk of schedule slips and cost increases by clarifying 
acquisition authorities. Second, it allows each agency to manage its 
program within its own agency culture and environment. Third, it 
provides clear accountability, responsibility, and authority for each 
orbit. Eourth, it allows for greater government control over the de- 
velopment process. Eifth, it retains strategic coordination across 
the civil and defense programs, and sixth, it aligns with proven ac- 
quisition centers. 

I want to be clear. We are not canceling the program but merely 
restructuring the procurements to put the program on the pathway 
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to success, taking maximum advantage of government expertise. 
We will be using all of the taxpayer-funded investments for the fu- 
ture satellite programs. The decision is supported by the long his- 
tory of reviews called for by the Congress and the agencies as well 
as independent reviews of the program. 

Plans for continuity of a number of earth observations from space 
have been tied to NPOESS at one point or another in the program’s 
history. With the NPOESS decision behind us, the Administration 
is focusing on the broader issue of the development of a comprehen- 
sive strategy for earth observations. We are working internation- 
ally through the Group On Earth Observations toward the develop- 
ment of an integrated earth observing system with leadership from 
the U.S. provided by the agencies through the U.S. Group on Earth 
Observations. 

In addition, the substantial increases in funding as part of the 
President’s proposed FY 11 budget for NASA’s Earth Sciences Pro- 
-am will be used to address the pressing issues related to the Na- 
tion’s climate research and monitoring capabilities and climate 
data continuity. 

And the Administration will be drawing on the analysis of the 
USGEO as a first but very significant step in the development of 
a comprehensive strategy for earth observations. 

In conclusion, OSTP will continue to play an important role in 
coordinating interagency satellite observation policy, successfully 
restructuring the NPOESS program and ensuring continuity of 
weather and climate data has been a high priority for the Adminis- 
tration’s leadership team. We will continue to meet regularly with 
NOAA, NASA, and DOD to ensure a smooth transition of the pro- 
gram to meet the nation’s need for weather forecasting, storm 
tracking, and climate monitoring. 

I look forward to working with the committee as we move the 
NPOESS program down the pathway to success and as we move 
forward with a broader national strategy for earth observations. I 
will be pleased to try to answer any questions that you may have. 

[The prepared statement of Ms. Abbott follows:] 

Prepared Statement of Sherburne B. “Shere” Abbott 

Chairman Miller, Ranking Member Broun, Members of the Committee: I appre- 
ciate the opportunity to testify today at this important hearing. In what follows I 
will address the questions posed in the Chairman’s letter of invitation regarding 
both the process and the findings that led to the decision to restructure the National 
Polar-orbiting Operational Environmental Satellite System (NPOESS) program, as 
well as the efforts within the Administration to improve capabilities for Earth obser- 
vations to examine, monitor, and model our planet. 

Brief History of NPOESS 

The tri-agency [National Oceanic and Atmospheric Administration (NOAA), the 
National Aeronautics and Space Administration (NASA), and the Department of De- 
fense (DOD)] NPOESS program was created sixteen years ago by Presidential Deci- 
sion Directive (PDD) to deliver operational weather satellites that would provide 
global weather coverage, storm tracking, and climate-monitoring requirements. All 
weather forecasts, including detection and forecasting of tropical storms in the At- 
lantic and Pacific oceans, depend on data from these observations. The program had 
been slated to operate from 2009 through 2020, but was extended to 2024 (and then 
again to 2026) due to delays. The tri-agency construct of NPOESS was intended to 
integrate the talent, technology, and resources of the agencies, thereby . . estab- 
lishing a single, converged, operational system (that) can reduce duplication of ef- 
forts (and competition for resources) in meeting common requirements while satis- 
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fying the unique requirements of the civil and national security communities.” DOD 
was responsible for major program acquisitions and contract administration (imple- 
mented through the Air Force); NOAA was responsible for satellite operations; and 
NASA was responsible for developing new technolo^es. To facilitate the convergence 
of civil and defense weather observational capabilities, DOD, NOAA, and NASA cre- 
ated an NPOESS Executive Committee (EXCOM), which included senior officials 
from the three agencies, in order to provide oversight for the joint effort and to help 
ensure that the program as a whole met the needs of the three agencies. An 
NPOESS Integrated Program Office (IPO) was also established to manage hardware 
development and related activities. 

In spite of this vision of coordination and efficiency, and in spite of multiple at- 
tempts to improve its execution, the program has consistently been behind schedule, 
over budget, and underperforming. The most serious of cost increases and sched- 
uling delays occurred in late 2005, when projected cost overruns triggered a breach 
of the Nunn-McCurdy statute, requiring DOD to recertify the program (otherwise 
the program would have been terminated). As part of this process, DOD worked 
with NOAA and NASA to restructure NPOESS in order to decrease costs and reduce 
program risk. Concluded in June 2006, this effort assigned highest priority to pre- 
serving continuity of operational weather measurements, which ultimately led to a 
decision to remove several key climate and space weather capabilities from the 
NPOESS satellites. In addition, the number of planned satellites was reduced from 
a total of six satellites (flying in three orbits) to four satellites (in two orbits), while 
relying on European weather satellite systems for data in the third orbit. Despite 
this restructuring, development and acquisition costs (i.e., life cycle costs) for the 
program nonetheless rose from $7B (in 2002) to approximately $12B in 2006. 

By 2009 the official cost estimate had risen to $13. 9B. Faced with these additional 
cost increases and further delays, the three agencies requested that a high-level 
Independent Review Team (IRT) examine the program. The team was led by A. 
Thomas Young, former President and Chief Operating Officer of Martin Marietta, 
and included aerospace experts from industry, academia, and government. The IRT 
concluded that the NPOESS program “. . . as constructed had an extraordinarily 
low probability of success.” (A. Thomas Young testimony to House Science and Tech- 
nology Committee, June 17, 2009) In addition, the Government Accounting Office 
(GAO) has conducted eight reviews of the program, including one reported on today, 
all showing serious lapses in capabilities that, in turn, threaten the continuity of 
weather and climate data. 

The EOP Analysis of the NPOESS Program and Findings 

Supporting the Nation’s weather-forecasting and climate-monitoring capabilities is 
of great importance to the Administration, and we recognize the critical role that 
NPOESS was intended to play in providing these vital capabilities. Because of the 
extensive difficulties that this program has experienced in recent years. Dr. John 
Holdren, Assistant to the President for Science and Technology and Director of the 
Office of Science and Technology Policy (OSTP), began to meet with the heads of 
agencies soon after his confirmation last year in order to assess what potential 
changes needed to be made. 

At his request, I convened an Executive Office of the President (EOP) Task Force 
on this matter starting in August 2009, with participation from the Office of Man- 
agement and Budget (0MB) and the National Security Council (NSC), as well as 
from the three lead agencies: NOAA, NASA and DOD. The goal of the Task Force 
was to determine suitable options for structuring the program for success in order 
to ensure continuity of the Nation’s weather and climate observational needs. With 
close agency cooperation, the Task Force performed a thorough and careful analysis 
of a number of aspects of the program, including content, cost projection and budg- 
eting, and acquisition issues. The Task Force also examined options for changing 
the management and governance, taking into account the recommendations of the 
IRT noted above, as well as the concerns raised by numerous Members of Congress. 

The EOP Task Force met regularly over a period of two months and assembled 
working groups with senior staff from the lead agencies who met weekly to assess 
the current difficulties with the program and to provide guidance on options for 
structuring the program for the greatest benefit for the Nation. The goals of the 
Task Force were to resolve issues in the following areas: 

1) Aligning Priorities and Requirements. The Task Force identified significant 
commonality among agency interests and priorities, but found important dif- 
ferences as well (e.g., in defining acceptable risk levels for data continuity 
and in determining whether program schedules could be slipped further to 
accommodate cost/budget constraints). 
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2) Determining the Available Options for Reducing Risk. The Task Force con- 
ducted analysis of options for mitigating program risks, improving the prob- 
ability of success, and enhancing constellation robustness in terms of both 
program content and schedule). 

3) Budget and Costing Methodologies. The Task Force analyzed the costing 
methodologies and budgeting philosophies of the agencies in an attempt to 
reach a common understanding of the financial state of the program, the pro- 
jected costs of options under consideration, and the necessary funding re- 
serves. 

4) Program Management and Acquisition Issues. The Task Force looked at pos- 
sible improvements in program oversight and governance, such as the func- 
tioning of the EXCOM, the alignment of the IPO with a space acquisition 
center, and contractual issues. 

The details of the Task Force analysis, deliberations, and findings are discussed 
below. 

Cost-estimates 

The most apparent challenge of the program was the rising cost-estimates and as- 
tounding life-cycle cost growth. The Task Force found disagreement among the 
agencies on both cost-estimating methodology and levels of risk tolerance, which re- 
sulted in differing agency conclusions on costs of the program at any given point 
in time. In addition to developing an understanding of the assumptions and outputs 
of these costing methodologies, the Task Force analyzed cost-estimates for various 
changes in management options. These options included possible continuation of the 
program under the current IPO structure, as well as alternatives such as moving 
the management function for the program to a single acquisition centereither the 
Air Force Space and Missile Systems Center (SMC) or the NASA Goddard Space 
Flight Center (GSFC). 

During the analysis in the fall of 2009, the Task Force concluded that the life- 
cycle cost of the program would exceed the official 2009 estimate of $13. 9B regard- 
less of cost methodology or changes in management. Recent analyses conducted by 
external groups supported this finding — for example, in 2009, both the IRT and the 
GAO concurred with the agencies’ assessment of cost growth and estimated that this 
figure would increase by at least $1B to $2B. The DOD estimates presented in Octo- 
ber 2009 for the NPOESS program of record showed an increase of approximately 
$1B, and in November 2009, the IPO provided a revised cost-estimate showing an 
increase of approximately $2.5B over the official estimate. NASA had also pre- 
viously performed various cost-estimates for the NPOESS program of record, but 
these estimates assumed that the program had been conducted within NASA from 
the beginning, and thus were not directly comparable to the official cost estimates. 

The increasing cost estimates and the absence of consensus among the agencies 
on the appropriate estimate to use reflected a fundamental problem with the pro- 
gram — namely, that there were significantly divergent views among the agencies as 
to the overall requirements of the program. The inability of the agencies to com- 
promise on this basic matter highlighted a further conclusion of the Task Force — 
that over time, the goals of the agencies associated with the program had drifted 
apart simificantly. The risk of further escalating cost, on a program with approxi- 
mately $5B invested through FY 2009 (and which had a life cycle cost originally es- 
timated as $7B in 2002), was notable and concerning. 

Qualitative Analysis 

The Task Force’s examination of the management structure and challenges re- 
vealed that the current governance structure was the major impediment to program 
success. As described in the IRT report, and affirmed in other analyses (including 
that of the Task Force), the Tri-agency EXCOM had not proven effective for making 
timely decisions and resolving technical challenges on this extremely complicated 
and dynamic program. Despite attempts at improved management and oversight, 
such as more frequent EXCOM meetings, deputies-level commitments and meetings, 
and reviews with the IPO, the EOP leadership did not see adequate gains in effec- 
tiveness resulting from this governance arrangement, nor did it see any possible 
substantial gains from improvement of the IPO that would move the program to- 
ward success. In large part, this was a failure of governance architecture. When pre- 
sented with decisions affecting rising costs, schedule delays due to failed tests, re- 
quired redesigns or inconclusive failure analyses, the EXCOM principals provided 
perspectives for guidance that were not in alignment. 
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These differences in desires and expectations meant, in effect, that the Program 
Executive Officer (PEO), a NOAA employee, answered to three decision bodies-the 
EXCOM, NOAA management, and DOD — each with their own visions of program 
imperatives. Senior program leaders were presented with challenges, often devel- 
oped exhaustively by their deputies and staff, reflecting different perspectives on 
how NPOESS progress was or was not satisf 3 dng agency-unique goals. The processes 
associated with making major decisions across three agencies were onerous and in- 
adequate to provide timely resolution of curative measures, even after more than 
eight years of these agencies trying their level-best at compromise (and 16 years 
since the inception of the program). In addition, the IPO team, although dedicated 
to the mission, highly motivated, and led by a capable leadership team, was not 
structured with the right numbers of highly experienced acquisition and engineering 
personnel, despite some improvements following the 2005-06 restructure. 

Furthermore, the Task Force found chronic problems in the contract management 
structure with few obvious solutions. For example, the prime contractor had con- 
tinuing difficulties managing individual sensor projects, especially the Visible/Infra- 
red Imager/Radiometer Suite (VIIRS). These sensors are among the most exquisite 
in the field of remote sensing and are challenging to develop. Although the prime 
contractor’s senior leadership applied seasoned manpower to better manage the ac- 
tivities, there was no probable path to building adequate and timely capacity within 
the contractor workforce of the magnitude needed to effectively manage the tech- 
nical challenges of the program. 

One fundamental qualitative question the Task Force addressed was whether 
merging civilian and defense weather observation requirements, while also adding 
requirements of continuity of certain climate data records, all onto one common plat- 
form, was the optimal or a sustainable approach for the long term. (Note that the 
original 1994 PDD did not specify converging to one common platform, just to one 
“system.”) The IRT recognized that the major challenge of NPOESS was joint execu- 
tion of the program by three agencies with different technical objectives, acquisition 
procedures, engineering and management philosophies, risk tolerance, and ap- 
proaches to managing budget adjustments. Trying to find common ground on a sin- 
gle program (with a single common platform and a uniform set of instruments) 
proved to be an extraordinarily difficult task. The NPOESS program was initiated 
under the pretext that cost savings and efficiencies could be achieved through con- 
solidation of military and civilian weather observation requirements; however, these 
cost savings and efficiencies have not been realized to date. The possibility of contin- 
ued developmental challenges, escalating costs, and increasing risk, led the Task 
Force to conclude that the program would not be able to succeed as currently struc- 
tured, and that it would be better to shift the NPOESS program away from the ex- 
isting management paradigm sooner rather than later. 

Thus, the decision to restructure the program to split the responsibility of pro- 
curement was rooted in a success-based, simplified management scheme that ad- 
dressed the systemic problems identified by the IRT, and subsequently confirmed 
by the Task Force’s own analysis, in addition, separate procurements allowed for the 
civilian and military entities (NOAA/NASA and DOD) to develop and fly satellites 
more ideally focused for their needs, while still reducing redundancy, and maintain- 
ing a converged “system” of satellite data through a shared ground and data system 
operated by NOAA, an area of proven success. 

External Views in Support of the Task Foree’s Conclusions 

The EOP Task Force’s conclusion that significant changes needed to be made to 
the management structure matched the conclusions of external reviewers. The IRT 
report stated that “the NPOESS EXCOM process is ineffective and must be fixed,” 
and that “the IPO [does] not have sufficient space systems acquisition expertise and 
process” necessary for a program of this size. The IRT report stated that the pro- 
gram “is being managed with cost as the most important parameter and not mission 
success.” The IRT suggested that “an established space acquisition center, such as 
[SMC or GSFC]” would provide “the institutional knowledge, robust infrastructure 
support, and a cadre of seasoned space system acquisition experts” to ensure success 
of the program. The report recommended that the parties agree to a cost-estimating 
approach that is based on an 80% confidence level. (DOD currently estimates cost 
to a 50% level based on schedule that is more conservative than the IPO.) Finding 
the then-current ($13. 9B) cost estimate of the program unrealistic, the IRT noted 
that while a significantly more conservative (e.g. 80% confidence) cost estimate 
would be judged by the DOD to be unaffordable, a program which would fit within 
the then-current budget would perform at such a reduced level that it would be un- 
acceptable for NOAA and NASA. Believing that the EXCOM would be unable to re- 
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solve this difference, the IRT report stated that “this will require the White House 
to define the NPOESS program that is in the national interest.” 

These views were not just held by the IRT. The final conference report for the 
FY 2010 Commerce Justice and Science (CJS) Appropriations bill (House Report 
111-366, to accompany H.R. 3288 or Public Law 111-117) stated that “the budget 
request does not reflect the true need and the program’s long-term projections for 
success remain in doubt. In fact, to date this experiment in combining disparate ele- 
ments has been a horrendous and costly failure.” Noting that “this situation has 
been developing for some time and is the result of a dysfunctional tri-agency man- 
agement approach,” the conferees went on to state that “nothing short of an imme- 
diate and out-of-the-box solution will do.” The conferees stated that “the program 
needs a cooperative solution that will take advantage of the strengths of the three 
agencies involved, sustain the integrated operations of the various satellites, and 
should not be based on financial projections that have proven to be consistently and 
abysmally unreliable.” The Task Force took this and other direction of CJS appro- 
priators into account when determining the best path forward. 

Restructuring the NPOESS Program for Success 

EOP leadership reviewed the Task Force’s analysis and, in consultation with the 
agencies, decided to restructure the process through which the three agencies col- 
laborate to implement the Nation’s polar-orbiting environmental satellite program — 
specifically, by proceeding with separately managed acquisitions. The Task Force 
had reviewed the full range of ramifications and risk mitigation to ensure the deci- 
sion was indeed prudent. The February 1, 2010 restructuring decision was made by 
the leaders of the relevant offices in the EOP, specifically by the OSTP Director, 
the 0MB Director, and the National Security Advisor, after an intensive interagency 
process involving the EOP Task Force and top officials and supporting staff from 
NASA, NOAA, and DOD. 

The agencies will rely upon the civil and defense establishments to construct, 
manage, and operate their respective tailored systems with proactive approaches to 
controlling cost, meeting schedule needs, and achieving performance goals. The key 
elements of the restructured program will retain the observational requirements of 
the NPOESS program; however, NOAA and DOD will be responsible for meeting 
these requirements through their assigned orbits: 

• NOAA, with NASA acting as the acquisition agent, will be responsible for the 
afternoon orbit. 

• DOD will be responsible for the early-morning orbit. 

• The European Organization for the Exploitation of Meteorological Satellites 
(EUMETSAT) will continue to provide observations in the mid-morning orbit. 

• The agencies will continue to partner in those areas that have been successful 
in the past, such as a shared ground system and operation of both the early- 
morning and afternoon orbit platforms by NOAA. 

The NOAA portion of the restructured NPOESS program is called the Joint Polar 
Satellite System (JPSS). EUMETSAT retains the name Meteorological Operational 
satellite (MetOp) for its polar-orbiting assets in the mid-morning orbit. The DOD 
program development will flow from established processes. Remaining DOD Defense 
Meteorological Satellite Program (DMSP) satellite capabilities provide enough time 
for DOD to study priorities and alternatives for the early-morning orbit program. 
All three agencies are still closely collaborating on aspects of developing a next gen- 
eration polar-orbiting environmental satellite system. 

In summary, the restructure was driven largely by the Task Force’s recognition 
of the inability of the current tri-agency governance structure to effectively manage 
the acquisition process, which contributed to cost growth and schedule delays. Main- 
taining this structure would likely have continued the history of schedule slips and 
cost increases, jeopardizing the availability of critical weather and climate data. 

The program restructure, therefore, accomplishes the following goals: 

(1) It reduces the risk of schedule slips and cost increases by clarifying acquisi- 
tion authorities through splitting the procurements and making a single 
agency responsible for each orbit. 

(2) It allows each agency to manage its program within its own agency culture 
and environment. The platforms for the respective orbits will be developed 
and procured so as to leverage the stren^hs of each agency, and also to best 
harness the experience each agency has in continuing and improving on leg- 
acy measurements. 
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(3) It provides clear accountability, responsibility, and authority for each orbit, 
and simplifies the complicated tri-agency decision processes that made man- 
agement and oversight difficult and contributed to the prior poor perform- 
ance of the program. The agencies will continue to partner in those areas 
that have been successful in the past, such as a shared ground system and 
operation of both early-morning and afternoon platforms by NOAA. 

(4) It allows for greater government control over the development process. This 
will enable NOAA (with NASA as its acquisition agent) to have greater con- 
trol over setting the pace of work that is required to develop the instru- 
ments and space and ground segments for the afternoon orbit. 

(5) It retains strategic coordination across the civil and defense programs. The 
civil and defense weather and climate communities are critically dependent 
upon data from all the orbits. 

(6) It aligns with proven acquisition centers. As noted by the IRT the program 
lacked timely access to technical expertise, broad mentoring and develop- 
ment opportunities for staff, and rigorous checks and balances of engineer- 
ing and program processes. The Administration followed the recommenda- 
tion of the IRT concerning alignment of the program with an established ac- 
quisition center — in this case, NASA’s GSFC will be NOAA’s acquisition 
agent for the afternoon orbit, and the Air Force SMC will be DOD’s acquisi- 
tion agent for the early morning orbit. 

While the NPOESS program restructure has the potential for adding some near- 
term risk to NOAA and DOD associated with a transition, the improved manage- 
ment structure of the follow-on programs will enable the agencies to proceed in a 
more effective and efficient manner in the mid to long term. The ability to recover 
lost schedule and rebuild critical spares will not occur overnight, and it will take 
some time to recover the robustness of the past national polar satellite missions. 
However, the ability to use different spacecraft as well as international and com- 
mercial platforms will provide more flexibility to achieve improved continuity of ob- 
servation in the near term. 

I want to be clear that we are not “cancelling” the program, but merely restruc- 
turing the procurements. We will be taking maximum advantage of the investments 
made to date, by maintaining almost all of the hardware that has been developed 
for use on future platforms. The Administration believes it was in the best interest 
of U.S. taxpayers to restructure the NPOESS program. The decision is supported 
by the long history of reviews called for by House and Senate authorizers and appro- 
priators and completed by GAO, by other reviews completed by the Department of 
Commerce Inspector General as well as senior-level independent reviews of the pro- 
gram. 

A Strategy for Improving Earth Observation Capabilities 

With the NPOESS decision behind us, I believe it is essential to focus on the 
broader issue of the development of a comprehensive strategy for Earth observa- 
tions, both from space and in situ. We live in an era of unprecedented stress on our 
planet. The combination of population growth, climate change, resource demand, 
and the continuing development of coastal and built areas creates unparalleled chal- 
lenges for our health, economic, and natural resource management and maintaining 
our National security. A robust infrastructure of Earth observations about the 
Earth/ocean system and how it is changing over time will best support our Nation’s 
need to inform decisions and policy. Additionally, in this ever-more global society, 
information and understanding derived from Earth observations are important in 
sustaining the U.S. role in global leadership. 

The myriad of Earth observations from space taken today vary widely in purpose 
and scope and are appropriately distributed among numerous programs under the 
purview of Federal agencies and other institutions and individuals. To a large de- 
gree, these observations have been only loosely coupled, coordinated, and integrated. 
The critical leap forward can only be achieved with a synergy between remotely 
sensed and in situ observations supported by robust data systems. The Administra- 
tion recognizes that a coordinated approach is needed to sustain and build on the 
current set of Earth observations. 

System of Systems Approach to Earth Observations 

Increasingly the promise of a coordinated approach to Earth observations is being 
realized, and seemingly disparate observations are being combined in new ways to 
produce benefits across multiple societal areas. The concept of an integrated Earth 
observing system is being articulated internationally by the Group on Earth Obser- 
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vations (GEO), with leadership from the United States provided by the agencies 
through the U.S. Group on Earth Observations (USGEO), which is a standing sub- 
committee of the National Science and Technology Council (NSTC), and by the EOF 
through OSTP. In 2005, GEO initiated a ten-year plan to implement a Global Earth 
Observation System of Systems (GEOSS) to coordinate observations at the inter- 
national level. Eighty-one countries, the European Commission and over 50 inter- 
national organizations are currently engage in this effort. As U.S. co-chair of GEO, 
I chaired the Sixth Plenary Session of GEO hosted by the United States here in 
Washington last November. I continue to work with the other co-chairs from the Eu- 
ropean Commission, China, and South Africa and the GEO Secretariat to realize the 
vision of the “system of systems” approach to Earth observations. 

The U.S. contribution to GEOSS is the Integrated Earth Observation System 
(lEOS). GEOSS and lEOS will facilitate the sharing and applied usage of global, 
regional, and local data from satellites, ocean buoys, weather stations, and other 
surface and airborne Earth observing instruments. The end result will be access to 
an unprecedented amount of environmental information, integrated into new data 
products benefiting societies and economies worldwide. USGEO is continuing to help 
ensure the coordination between our national assets and the emerging international 
architecture for Earth observations. 

Status of Earth Observations in the United States 

The state of the U.S. space-based observational system in 2009 was largely un- 
changed from that of 2005, when an interim report of the National Research Coun- 
cil’s committee that produced the Earth Science and Applications from Space 
“Decadal Survey” Report described the national system of environmental satellites 
as “at risk of collapse.” Later, in 2007, the Decadal Survey Report concluded the 
outlook had significantly worsened. The likelihood of a degradation in land imagery 
capability, affecting multiple societal needs (e.g., agriculture, biodiversity, climate, 
ecosystems, water, etc.), was almost a certainty. In addition, no plans had been de- 
veloped to continue some of the valuable observations demonstrated by the NASA 
Earth Observing System (EOS) program that benefit the disaster preparedness, 
human health, climate, and water areas. Continuity of the weather observing sys- 
tem was also threatened by reductions and delays in the NPOESS program, and 
plans for climate measurements on NPOESS had been scaled back. 

In an overall sense, deployments of new and replacement satellites were not keep- 
ing pace with the termination of older systems, even though many existing satellites 
are operating well past their nominal lifetimes. A number of satellites built as re- 
search missions were seen to have ongoing societal benefit, but there were no plans 
for continuity of many of these. Given the long development times associated with 
fielding new systems, particularly satellite systems a sustained commitment to sen- 
sor system development is necessary to avoid a loss of observing capability in the 
next decade. 

In addition to global observations made from space, in situ measurements provide 
critical data at fine spatial and temporal scales and of parameters and in places not 
achievable from space. Our observational infrastructure for some in-situ measure- 
ments has been aging and investment in monitoring programs has declined despite 
growing demand. And, there still remains the grand challenge and promise of using 
geospatial information to link the broad coverage and context of our top-down re- 
mote-sensing view with the comprehensive and detailed measurements made in situ 
in order to best characterize and understand environmental resources. 

These realities reinforce the need to address the challenges and recommendations 
in the NRC’s Decadal Survey. The Administration has taken decisive steps to begin 
reversing the trend of declining observational capabilities. The longer term need is 
the development of an overall national strategy for Earth observations. 

The initial step was to put the Nation’s system of polar-orbiting operational envi- 
ronmental satellites on a path to success, as plans for continuity of a number of 
Earth observations from space had been tied to NPOESS at one point or another 
in the program’s history. There was first a need to “bound” the capabilities of the 
polar-orbiting operational environmental satellites in order to avoid the problem of 
having large, monolithic platforms responsible for obtaining an overly broad set of 
measurements, which contributed to the fragility of the constellation of Earth ob- 
serving satellites by having a “single string” failure mode. Once the “bounds” of the 
future platforms were determined, only then could the Administration focus on 
where the agencies needed “to fill in the gaps” in terms of continuity of key climate 
observations. 

For the near-term, the Administration has recently made a significant step in re- 
gards to continuity of key climate data from space with the substantial increases 
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in funding as part of the FY 2011 budget for NASA’s Earth Sciences program. 
NASA will be using this augmentation to address pressing scientific and national 
issues associated with climate change and the Nation’s climate research and moni- 
toring capabilities. As recommended by the NEC’s Decadal Survey, this budget re- 
turns NASA Earth Science funding to the approximate level that it had in FY 2000, 
an increase of more than 30% from recent levels. This funding allows for the accel- 
eration and expansion of activities across the entire, coordinated Earth Science pro- 
gram-in the areas of flight missions, research, applications, and Earth Science mis- 
sion technology development-thus advancing the balance and scope that have been 
hallmarks of NASA Earth System Science. In addition to building the Orbiting Car- 
bon Observatory-2 mission for launch in 2013, NASA will: accelerate development 
of the four NEC Decadal Survey Tier 1 missions so that they are all launched by 
2017; accelerate and expand the Venture-class line of competed, innovative small 
missions; initiate new space missions to address continuity of high-priority climate 
observations; and bring two Decadal Survey Tier 2 missions forward to allow launch 
by 2020. Complementing the flight portfolio expansion, NASA will advance climate 
research, multiply applications using the full set of available (NASA and non-NASA) 
satellite measurements for direct societal benefit, and develop/mature technologies 
required for the next generation of Earth observing missions. 

As part of the U.S. Global Change Eesearch Program’s (USGCEP) role in coordi- 
nation of the Federal climate change research portfolio across all the relevant agen- 
cies, the principal agency representatives to USGCEP reviewed NASA’s draft plan 
for the FY 2011 augmentation, and these reviews will be taken into account as 
NASA moves forward in implementing the plan. I anticipate that the details relat- 
ing to NASA’s implementation of the augmentation for FY 2011 will be available 
in the coming weeks. We intend to utilize USGCEP in a similar manner in the fu- 
ture as a mechanism for ensuring broad Federal coordination on climate observa- 
tions. 

Progress Toward a National Strategy 

The Administration will be drawing on the analysis of USGEO to assist in the 
development of a comprehensive strategy for Earth observations, as called for in the 
recent GAO report Environmental Satellites: Strategy Needed to Sustain Critical Cli- 
mate and Space 'Weather Measurements. OSTP is utilizing analysis from USGEO as 
input for reporting requirements to Congress (specifically the FY 2010 CIS Appro- 
priations Conference Eeport language) which directed OSTP to develop a strategy 
on Earth observations. This report will be a first (but very significant) step in devel- 
oping a larger strategy for Earth observations. 

Working toward a national strategy will be a priority for the Administration in 
the coming year, including the coordination of multi-agency initiatives and budget 
submissions from individual Federal agencies. Other elements of that strategy are 
already in development, and they include articulating high-priority environmental 
policy priorities that can be directly advanced through improved Earth observations, 
identifying Earth observation-derived information requirements held in common 
across Federal agencies, evaluating existing and imminent gaps, preserving the con- 
tinuity of existing critical observing systems, and recommending new systems as ap- 
propriate. 

Concluding Remarks 

OSTP will continue to play an important role in coordinating interagency satellite 
observation policy. We must increase government oversight and improve the inter- 
agency partnerships central to the management of civilian satellite programs, which 
among other things are critical to the Nation’s climate and weather forecasting. We 
need to proactively manage our programs to avert future cost and schedule over- 
runs. Agencies must work together to manage the contractors building these sat- 
ellites and demand cost and schedule accountability. Successfully restructuring the 
NPOESS program and ensuring continuity of weather and climate data has been 
a high priority for the Administration’s leadership team. We will continue to meet 
regularly with NOAA, NASA, and DOD to ensure a smooth transition of the pro- 
gram to meet the Nation’s need for weather forecasting, storm-tracking, and climate 
monitoring. 

As Associate Director for Environment for OSTP, I regard one of the primary 
functions and principle challenges of OSTP to be providing the leadership and need- 
ed coordination of Earth observations to ensure that our decision makers, our busi- 
nesses, our farmers, our health care workers, and all our citizens have the informa- 
tion they need to take actions to improve human well-being and environmental 
management, particularly as the climate changes. Working in partnership with the 
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0MB and the Congress, we aim to pull together the expertise across the govern- 
ment, drawing from each agency’s distinctive capacity, to construct the relationships 
and interactions among the agencies that will result in a program for Earth obser- 
vations that contributes to both our national prosperity and our national security. 

The Administration obviously will need the support of the Congress in moving for- 
ward with a broader strategy for Earth observations. I look forward to working with 
the Committee in this effort. I will be pleased to try to answer any questions the 
Committee may have. 

Biography for Sherburne B. “Shere” Abbott 



Sherburne “Shere” Abbott serves as the Associate Director for Environment of the 
Office of Science and Technology Policy in the Executive Office of the President. She 
manages a portfolio of S&T policy that ranges from energy and climate change to 
environmental quality and sustainability. 

Prior to her confirmation for this position by the Senate on April 30, 2009, Ms. 
Abbott was a faculty member of the College of Liberal Arts at the University of 
Texas at Austin and served as the Director of the Center for Science and Practice 
of Sustainability in the Office of the Executive Vice President and Provost. Pre- 
viously, Ms Abbott served as Chief International Officer of the American Association 
for the Advancement of Science. Prior to that appointment, over a 17 year period 
at the National Academies’ National Research Council she served as Executive Di- 
rector of the Board on Sustainable Development, the Director of International Orga- 
nization Programs for the Office of International Affairs, and the Director of the 
Polar Research Board of the National Academies’ National Research Council. Ms. 
Abbott also served as Assistant Scientific Program Director of the U.S. Marine 
Mammal Commission. 

Ms. Abbott earned her A.B. from Goucher College and her M.F.S. from Yale Uni- 
versity’s School of Forestry and Environmental Studies. 

Chairman Miller. Thank you. 

Ms. Glackin for five minutes. 

STATEMENT OF MS. MARY M. GLACKIN, DEPUTY UNDER SEC- 
RETARY FOR OCEANS AND ATMOSPHERE, NATIONAL OCE- 
ANIC AND ATMOSPHERIC ADMINISTRATION 

Ms. Glackin. Chairman Miller, Ranking Member Broun, and 
distinguished members and committee of the — members and staff 
of the committee, I, too, appreciate the opportunity to testify in 
front of you today. I have been working closely with Secretary 
Locke and Under Secretary Lubchenco to ensure the continuity of 
the critical weather and satellite data that this nation needs. 

As has been highlighted here by the opening statements, it was 
imperative that a decision be made to address the acquisition chal- 
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lenges facing the NPOESS program. NOAA’s follow-on program to 
NPOESS, the Joint Polar Satellite System, or JPSS, will address 
our requirements to provide global environmental data and support 
our mission. 

Since the Administration’s decision to restructure the program, 
NOAA has taken several steps to ensure that there is uninter- 
rupted, reliable weather and climate data. We have established a 
transition team, including members from the Department of Com- 
merce, NOAA, and NASA with participation of the Department of 
Defense. We have made significant progress moving forward, in- 
cluding defining the organizational structure and beginning the 
process of locating and staffing the JPSS office. 

NOAA and NASA are assuring that we have high-performing 
teams working on the program and, in particular, leveraging and 
the placement of the civil workforce that we have at the Integrated 
Program Office today. 

Concurrent with these activities we have already — we have also 
moved forward to ensure that the NPOESS requirements for the 
afternoon orbit are appropriately translated into program-level re- 
quirements for JPSS. 

The Integrated Program Office oversight has been reassigned to 
the Air Eorce Space and Missile Systems Center. We have a NOAA 
senior engineer with significant experience that’s been assigned to 
work with the Center for close coordination. The IPO has issued 
guidance outlining priorities for work stoppage and, in particular, 
ensuring that we maintain the NPOESS Preparatory Project, NPP, 
cost and schedule as a top priority. 

Due to the delays in the NPOESS program, it has been necessary 
to repurpose the NPP satellite from a research mission to an oper- 
ational satellite. All the instruments have been delivered for inte- 
gration onto the NPP satellite, and NOAA is supporting NASA’s ef- 
forts for launch of this satellite. 

The JPSS afternoon orbit will maintain observations that were 
planned for NPOESS in the afternoon orbit. We anticipate that 
NASA will assume management control of these sensor acquisitions 
in early fiscal year 2011. NOAA will continue the development and 
fielding of the ground system network that was to support 
NPOESS and its users. The President’s budget provides adequate 
resources to support NOAA’s efforts for completing the develop- 
ment of the ground system which will be used by both DOD and 
NOAA for both the morning and the afternoon orbits. 

As I have mentioned, continuity of data is a top priority and a 
basis for all of our considerations. After careful analysis of tech- 
nical costs, schedule, and programmatic risks, with input and ad- 
vice from NASA, NOAA has decided to procure a clone of the NPP 
spacecraft bus to support the JPSS-1 launch readiness date of 
2014. We believe an NPP clone will carry the same suite of instru- 
ments and collect the same data as NPP, provides a proven solu- 
tion for placing these sensors in orbit. 

This will allow us to meet our launch readiness date in 2014, and 
minimize the potential of an observation gap. We are still working 
with NASA and DOD regarding the spacecraft decisions for the sec- 
ond spacecraft that will support a 2017 launch readiness date. 
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During this transition phase our ability to make final decisions 
are still coupled with the Department of Defense. Due to DOD’s de- 
cision making timeline on the spacecraft bus, a level of uncertainty 
still exists regarding the resolution of the Northrop contract. Until 
the contract is resolved, NOAA will continue to be exposed to addi- 
tional procurement, schedule and cost risks. 

I would like to briefly address the two GAO reports that are sub- 
ject of this hearing. NOAA agrees with the recommendations in 
both reports, and I would be remiss if I didn’t acknowledge the tre- 
mendous effort OSTP has undertaken over the years to address the 
importance of continuing critical space-braced climate observations. 

With respect to the GAO report released at this hearing address- 
ing risks that jeopardize continuity of weather and climate data, 
we appreciate the perspectives of the GAO professionals in their 
regular reviews of the NPOESS program. The report provides rec- 
ommendations to both the Secretaries of Defense and Commerce, 
and NOAA agrees with all recommendations in this report. 

In conclusion, NOAA appreciates the committee’s continued in- 
terest in the success of the agency’s satellite programs. It is widely 
acknowledged that satellites are very complicated and difficult sys- 
tems to design, build, and operate. However, NOAA is acting quick- 
ly to support the February 1, 2010, decision to restructure this pro- 
gram, and I, too, would be happy to answer any questions you may 
have. 

[The prepared statement of Ms. Glackin follows:] 

Prepared Statement of Mary M. Glackin 


Introduction 

Mr. Chairman and members of the Subcommittee, I am Mary Glackin, the Deputy 
Under Secretary for Oceans and Atmosphere of the National Oceanic and Atmos- 
pheric Administration (NOAA) within the Department of Commerce (DOC). NOAA’s 
mission is to understand and predict changes in Earth’s environment and conserve 
and manage coastal and marine resources to meet our Nation’s economic, social, and 
environmental needs. NOAA’s satellite systems are tremendously important for 
global monitoring of environmental conditions in direct support of the agency’s mis- 
sion. 

Data provided by NOAA’s satellites are used in its numerical weather prediction 
models, which are in turn used by National Weather Service forecasters to inform 
severe weather warnings, such as tornadoes and flooding, and to support the detec- 
tion and spread of wild fires, as well as the monitoring and forecasts of hurricanes. 
NOAA’s satellites are also critical to providing uninterrupted climate data and infor- 
mation to support scientific assessments and climate change predictions. In the Gulf 
of Mexico, NOAA’s satellites continue to provide important data to support weather 
and oceanographic forecasts and oil spill response efforts. Given the importance of 
these satellite systems to NOAA’s mission, it was imperative that a decision be 
made to address the acquisition challenges within the National Polar-orbiting Oper- 
ational Environmental Satellite System (NPOESS) program. I appreciate the oppor- 
tunity to testify about the steps NOAA has taken to implement its responsibilities 
as outlined in the decision to restructure the National Polar-orbiting Operational 
Environmental Satellite System (NPOESS) program. 

Decision to Restructure the NPOESS Program 

On February 1, 2010, after an exhaustive review and assessment process, the Ad- 
ministration announced its decision to restructure the NPOESS program. This deci- 
sion reaffirmed the importance of meeting the Nation’s space-based environmental 
needs and revised agency responsibilities for implementation of observational assets 
and the sustainment of weather and climate observations from polar-orbiting sat- 
ellites. 
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NOAA was assigned responsibility for the afternoon orbit and for fielding of the 
shared ground system. The NOAA Joint Polar Satellite System (JPSS) will support 
this effort by delivering observations in the afternoon orbit. The Department of De- 
fense (DOD) was assigned responsibility for the early morning orbit. Responsibility 
for the mid-morning observations remains unchanged, and will be provided by the 
European Organisation for the Exploitation of Meteorological Satellites 
(EUMETSAT) which operates the MetOp polar-orbiting satellites. NOAA is also re- 
sponsible for cooperative activities with international partners who will assist with 
implementation of the NPOESS restructure. This coordination involves close contact 
with EUMETSAT, the Japan Aerospace Exploration Agency, the Centre National 
d’Etudes Spatiales, and the Department of National Defence-Canada. 

The February 1 decision addresses three major recommendations of an inde- 
pendent review of expert satellite executives that are required for the program to 
be successful: 

• Alignment with a proven acquisition center 

NOAA will work with its long standing partner, the National Aeronautics and 
Space Administration (NASA), as its acquisition agent for JPSS. NOAA and 
NASA have aligned the JPSS program with the Goddard Space Flight Center, 
which has very successfully implemented NOAA’s Geostationary Operational 
Environmental Satellite and Polar-orbiting Operational Environmental Sat- 
ellite programs. JPSS will benefit from the technical and programmatic re- 
sources of NASA, as well as its rigorous acquisition processes. 

• Realistic cost confidence at the 80 percent level 

The NPOESS Integrated Program Office was often forced by near term fund- 
ing limitations into decisions that were not cost efficient. A budget that real- 
istically reflects the complexity of the program affords NOAA with sufficient 
resources to address issues that may arise during the development of JPSS 
without adding risk to overall life cycle cost or delays to launch readiness 
dates. A higher confidence cost estimate benefits JPSS by improving NOAA’s 
ability to manage the program more effectively. The President’s FY 2011 
Budget requests $1,060 billion to implement the JPSS program within a life 
cycle cost of $11.9 billion. 

• Clear lines of authority and responsibility 

The division of orbits and observations provides clear accountability to a sin- 
gle agency responsible for each acquisition. Decision authority for JPSS lies 
within the Department of Commerce/NOAA, rather than multiple agencies 
(DOD, DOC/NOAA, and NASA). The NOAA Program Management Council, 
which I chair, is NOAA’s management oversight mechanism for the JPSS 
Program. Membership is comprised of Senior Executives at NOAA and NASA. 
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Similarly, decision authority for DOD acquisitions will be handled within 
DOD. 

Status of NOAA’s Implementation of the February 1, 2010 Decision 

Notwithstanding the acquisition challenges that the NPOESS program faced, we 
appreciate the hard work of the many persons who have worked on the NPOESS 
program since its inception in 1994. All the agencies recognize that transition is a 
very difficult period. We believe that the transition process related to the February 
1, 2010 decision to restructure the NPOESS program may take many months to be 
fully implemented, but in the long run, the decision to transition to JPSS will be 
the right one for the United States and its need for uninterrupted, reliable weather 
and climate data from space. 

Transition Team 

NOAA has established a Transition Team which includes members from DC. 
NOAA, and NASA, with participation from DOD. The three agencies have made sig- 
nificant progress and are moving forward in implementing the transition. Concur- 
rent with the Transition Team’s activities, NOAA has asked the Office of the Fed- 
eral Coordinator for Meteorology to ensure that NPOESS requirements for the after- 
noon orbit are appropriately translated into program level requirements for JPSS. 
This requirements review team also maintains membership from all three agencies. 

NPOESS Components being Transitioned to JPSS 

Spaee Segment — Instruments 

NOAA’s JPSS afternoon orbit will maintain the observations that were planned 
for NPOESS in the afternoon orbit. The JPSS Program will consist of: 

• Visible/Infrared Imager/Radiometer Suite 

• Cross-track Infrared Sounder 

• Advanced Technology Microwave Sounder (ATMS) 

• Ozone Mapping and Profiler Suite (OMPS) Nadir 

• Advanced Data Collection System (A-DCS) 

• Satellite-assisted Search and Rescue (SARSAT) 

We anticipate that NASA will assume management control of these sensor acqui- 
sitions in early FY 2011. NOAA and NASA continue to coordinate with DOD and 
the NPOESS prime contractor, Northrop Grumman Aerospace System (NGAS) to 
transition the management of these instrument contracts from NGAS to NASA 
management control. 

With respect to the other measurements that had been part of the NPOESS Pro- 
gram: 

• DOD responsibilities under the restructure of the NPOESS program defines 
the Defense Meteorological Satellite Program (DMSP) successor sensor suite 
to include a Space Environment Monitor package. 

• Observations for microwave imaging and sounding are planned to be provided 
by international partnership. NOAA has initiated discussions with the Japan 
Aerospace Exploration Agency to collaborate in its Global Change Observa- 
tion Mission (GCOM) missions. The GCOM’s Advanced Microwave Scanning 
Radiometer (AMSR) instrument will satisfy the Key Performance Parameters 
that the Microwave Imager Sounder instrument would have supported and, 
along with the JPSS ATMS, will continue the legacy microwave capability in 
the afternoon orbit established by the Polar-orbiting Operational Environ- 
mental Satellite sounders and the AMSR on the NASA Earth Observing Sys- 
tem (EOS) Aqua mission. DOD’s June 22, 2010 Acquisition Decision Memo- 
randum also provides for a to-be-determined microwave sensing capability for 
the DMSP successor. 

The JPSS Program will also fly instruments that are being procured with funds 
from the NOAA Climate Sensor Program: 

• Cloud and Earth Radiant Energy System and the follow-on Earth’s Radiation 
Budget Sensor 

• Total Solar and Spectral Irradiance Sensor (TSIS) 

. OMPS-Limb 
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Space Segment — Spacecraft 

In order to ensure the lowest risk of an observational gap, NASA, at the request 
of NOAA, will procure a clone of the NPOESS Preparatory Project (NPP) spacecraft 
bus to support the JPSS-1 launch readiness date of 2014. NOAA believes an NPP- 
clone that will carry the same suite of instruments and collect the same data as 
NPP provides a proven solution for placing core weather and climate sensors on- 
orbit in the afternoon. This will allow us to meet a launch readiness date in 2014 
that minimizes the potential of a data gap. This decision was made after careful 
analysis and consideration of technical, cost, schedule, and programmatic risks, 
which included input and advice from NASA. NOAA is seeking an alternate plat- 
form to carry the TSIS instruments, and international partnerships to provide 
SARSAT, and A-DCS data since they will not fit on the NPP-clone. NOAA is still 
working with NASA and DOD regarding the spacecraft decision for the JPSS-2 
spacecraft bus which will support a 2017 launch readiness date. 

Ground segment 

NOAA, via the JPSS program, will continue the development and fielding of the 
ground system network that was to support NPOESS and its users. The JPSS 
ground system allows us to implement an enterprise solution rather than the cur- 
rent stovepiped ground systems. 

The President’s FY 2011 budget for JPSS provides adequate resources to support 
NOAA’s efforts for complete development of the ground system which will be used 
by DOD and NOAA for both the morning and afternoon orbits. NOAA believes the 
challenges that remain to field and deploy the ground system are manageable. 
There will be a period of time when NOAA and DOD will operate legacy satellites 
that are ending their useful life, while at the same time operating the JPSS sat- 
ellites. NOAA’s ground system network will support these legacy systems and JPSS 
satellites, and will be able to ingest and utilize all sources of data. Having access 
to data from legacy and JPSS systems at the same time will allow for calibration 
and validation activities of the new data to occur in a measured and deliberate man- 
ner and will support enhancement of numerical weather prediction models and cli- 
mate models. 

The advanced observational capabilities planned for the JPSS satellites will pro- 
vide significantly improved data that will benefit all users. The more accurate JPSS 
data will support improved weather forecasts and alerts, and will further our under- 
standing of climate to enable informed decisions to mitigate or adapt to climate 
change. 

Risk of Data Gaps In the Afternoon Orbit Remains 

NOAA recognizes that the risk of data gap in the afternoon orbit still exists and 
will likely continue until we have recovered lost schedule and rebuilt critical spares 
for the afternoon constellation. NOAA’s final satellite in its Polar Operational Envi- 
ronmental Satellite series, NOAA-19, was launched in February 2009 and is the 
primary operational satellite in the afternoon orbit. NOAA also operates, at the re- 
quest of DOD, the Air Force’s Defense Meteorological Satellite Program satellites. 
By the end of the year, NOAA will have delivered to EUMETSAT all the NOAA in- 
struments that will fly on the MetOp A, B, and C satellites. The NPP satellite, 
which NASA expects to launch in 2011, had originally been planned as a demonstra- 
tion of the key NPOESS instruments. NOAA has included funds in the JPSS budget 
to support use of the NPP data for operational purposes and as a mitigation meas- 
ure for a data gap in the afternoon orbit. 

I would like to now address the Government Accountability Office (GAO) rec- 
ommendations. 

GAO Recommendations for Executive Action 

There are two GAO reports that are the subject of this hearing. The report enti- 
tled “Environmental Satellites: Strategy Needed to Sustain Critical Climate and 
Space 'Weather Measurements” contains a number of recommendations directed at 
the Executive Office of the President’s Office of Science Technology Policy (OSTP) 
to initiate high-level coordination of earth and space weather observations across 
the Executive Branch. NOAA agrees with the recommendations and its general com- 
ments were included in the report’s Appendix. I would be remiss if I did not ac- 
knowledge the tremendous effort that OSTP has undertaken over the years to ad- 
dress the importance of continuing critical space-based climate observations in 2006 
after the Nunn-McCurdy certification of the NPOESS program. Again in 2009, 
OSTP was a major driver of the review and decision-making that supported the Feb- 
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ruary 1, 2010 announcement to restructure the NPOESS program. Balancing these 
critical space-based observations is complex, and NOAA is ready to support OSTP 
in its task. 

With respect to the report that GAO is releasing at this hearing, “Polar-orbiting 
Environmental Satellites: Agencies Must Act Quickly to Address Risks that Jeop- 
ardize the Continuity ofWeather and Climate Data,” NOAA appreciates the perspec- 
tive GAO professionals have provided during its regular reviews of the NPOESS 
program. NOAA has met with GAO and provided information and feedback on its 
most recent report. 

The draft GAO report states, “In order to ensure that the transition from [the Na- 
tional Polar-orbiting Operational Environmental Satellite System (NPOESS)] to its 
successor programs is efficiently and effectively managed, we recommend that the 
Secretaries of Defense and Commerce take the following four actions:” 

Recommendation 1: Direct their respective NPOESS follow-on programs to ex- 
pedite decisions on the expected cost, schedule, and capabilities of their planned 
programs. 

NOAA agrees with this recommendation. A transition team has been formed to 
manage the activities of transitioning the NPOESS activities to the Joint Polar 
Satellite System (JPSS) program. This team includes representatives from 
NOAA, NASA, and DOD, who are working together to transition the NPOESS 
activities to JPSS and DOD (U.S. Air Force) no later than December 31, 2010. 
NOAA and NASA have signed a memorandum of understanding (MOU) to begin 
transition activities, which will focus on the cost, schedule and performance ca- 
pabilities of the JPSS program. As I mentioned earlier, our ability to make final 
decisions are still coupled with DOD during this transition phase. Pending the 
adjudication of all the NPOESS elements into the successor programs, a level 
of uncertainty will remain regarding resolution of the NGAS contract. Until the 
NGAS contract is resolved, NOAA will continue to be exposed to additional pro- 
curement, schedule and cost risk. 

Recommendation 2: Direct their respective NPOESS follow-on programs to de- 
velop plans to address key transition risks, including the loss of skilled staff, 
delays in contract negotiations and setting up new program offices, loss of sup- 
port for the other agency’s requirements, and oversight of new program manage- 
ment. 

NOAA agrees with this recommendation. Under the NOAA NASA Transition 
MOU, the agencies will define the system concept for JPSS, set the level- 1 re- 
quirements, establish the acquisition plans, determine the organization and 
staffing needed to run the program and establish a schedule and cost baseline. 
These will all be subject to internal program management councils and to exter- 
nal independent review teams. NOAA and NASA are working to ensure that the 
high performing teams that worked on the NPOESS program are provided an 
opportunity to continue with the JPSS program. Placement of the civil work- 
force among the three agencies is being finalized. The transition team is still 
carefully assessing the skill mix and capabilities that the contractor task sup- 
port must possess to support the government in its efforts to make JPSS pro- 
gram a success. 

Recommendation 3: Direct the NPOESS program office to develop priorities 
for work stoppage to allow the activities that are most important to maintaining 
launch schedules to continue. 

NOAA agrees with this recommendation. On March 17, 2010, DOD signed the 
ADM, “National Polar-orbiting Operational Satellite System (NPOESS) Pro- 
gram Restructure” with a revised ADM which was signed on June 22, 2010 that 
directs the Air Force to “meiximize use of the Government’s investment in 
NPOESS, and (to do so) in a manner that offers maximum opportunities for col- 
laboration with the NOAA JPSS program.” In turn, the NPOESS Program Ex- 
ecutive Officer (PEO) provided ADM implementation guidance to the NPOESS 
System Program Director (SPD) on March 26, 2010. This guidance outlines pri- 
orities for work stoppage and provides transition guidance for those activities 
most important to maintaining launch schedules. Subsequently, the PEO and 
SPD have worked to refine the specifics of implementing the ADM. The Inte- 
grated Program Office oversight has been assigned to the Air Force Space and 
Missile Systems Center (SMC) at Los Angeles AFB, California. A NOAA senior 
engineer with significant experience in satellite acquisition has been assigned 
to liaise with SMC to ensure close coordination. This coordination complements 
ongoing coordination among NOAA, NASA, and DOD. 
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Recommendation 4: Direct NOAA and DOD officials to develop timeframes for 
making key decisions on-or accepting the risks related to-the timeliness of 
[NPOESS Preparatory Project’s (NPP’s)J data. 

NOAA agrees with this recommendation. The NPP data will be collected once 
per orbit and provided to users with timeliness comparable to the data from the 
current Polar-orbiting Operational Environmental Satellites and MetOp sat- 
ellites. NOAA continues its preparation to use NPP data on an operational 
basis. NOAA is also working to increase the number of products, from 19 to 54, 
that will be available to users within the first 18 months from launch. Notwith- 
standing the NPOESS restructure, all the instruments have been delivered for 
integration onto the NPP satellite and NOAA is supporting NASA’s efforts for 
the launch of NPP. 

Conclusion 

NOAA appreciates the Committee’s continued interest in the success of the agen- 
cy’s satellite programs. It is widely acknowledged that satellites are very com- 
plicated and difficult systems to design, build, and operate. However, their capabili- 
ties play a key role in NOAA’s mission to observe and predict the Earth’s environ- 
ment and to provide critical information used in protecting life and property. NOAA 
is acting quickly to support the Eebruary 1, 2010 decision to restructure the 
NPOESS program. While significant risk exists, NOAA is confident that the restruc- 
tured program offers greater chances for success than the NPOESS program pro- 
vided. DOC and NOAA remain committed to pursuing a program that will provide 
continuity of data for the Nation’s weather and climate prediction needs. I would 
be happy to answer any questions you may have. 

Biography for Mary M. Glackin 



Mary M. Glackin has been the Deputy Under Secretary for Oceans and Atmos- 
phere since December 2007. In this role she is responsible for the day-to-day man- 
agement of NOAA’s national and international operations for oceanic and atmos- 
pheric services, research, and coastal and marine stewardship. 

Mary has worked at NOAA 33 years with nearly 20 years of senior executive level 
experience working in numerous NOAA line offices. She served as the acting Assist- 
ant Administrator for Weather Services and Director, National Weather Service in 
2007. Before that, she was the Assistant Administrator for the National Oceanic and 
Atmospheric Administration’s (NOAA) Office of Program Planning and Integration. 
Erom 1999 until 2002, she served as the Deputy Assistant Administrator for the Na- 
tional Environmental Satellite, Data, and Information Service of NOAA. 

From 1993 to 1999, she worked as the Program Manager for the Advanced Weath- 
er Interactive Processing System (AWIPS) with the National Weather Service 
(NWS), NOAA. Prior to this, Ms. Glackin was both a meteorologist and computer 
specialist in various positions within NOAA where she was responsible for intro- 
ducing improvements into NWS operations by capitalizing on new technology sys- 
tems and scientific models. 
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She has twice received the Presidential Rank Award (2001 and 2009). She is also 
the receipient of the Charles Brooks Award for Outstanding Services to the Amer- 
ican Meteorological Society, the NOAA Bronze Medal (2001), the Federal 100 Infor- 
mation Technology Manager Award (1999), the NOAA Administrator’s Award 
(1993), and the Department of Commerce Silver Medal Award (1991). She is a Fel- 
low of the American Meteorological Society and a member of the National Weather 
Association and the American Geophysical Union. 

Ms. Glackin has a B.S. degree from the University of Maryland. 

Chairman Miller. Thank you, Ms. Glackin. 

Mr. Scolese for five minutes. 

STATEMENT OF MR. CHRISTOPHER J. SCOLESE, ASSOCIATE 

ADMINISTRATOR, NATIONAL AERONAUTICS AND SPACE AD- 
MINISTRATION 

Mr. Scolese. Mr. Chairman and Members of the Committee, 
thank you for the opportunity to appear today to discuss NASA’s 
role in and commitment to the JPSS program. This program is cru- 
cial to the Nation’s ability to make important weather and climate 
measurements. 

NASA’s role will be to manage the acquisition and integration of 
the JPSS program elements on behalf of NOAA. As the nation’s 
civil space agency, NASA is fully prepared to support JPSS. 

NASA, and more specifically NASA’s Goddard Space Flight Cen- 
ter, has over 40 years of experience developing large-scale oper- 
ational space systems for NOAA. NASA Goddard developed the 
first operational weather satellite, TIROS-1, launched in 1961, and 
has continued to support NOAA through development and deploy- 
ment of the Geostationary Operational Environmental Satellites 
and the Polar Orbiting Environmental Satellites. 

Further, NASA has decades of experience developing and sup- 
porting earth observation system research satellites. Many of these 
capabilities serve as prototypes for operational missions such as the 
Aqua satellite, launched in 2002, that demonstrated the capabili- 
ties intended for JPSS. 

At present NASA is developing the NPOESS Preparatory Project- 
NPP-to serve as a gap filler for the afternoon orbiting weather sat- 
ellites. I must emphasize that NPP was originally intended to be 
a risk-reduction mission for the NPOESS-provided instruments, so 
the lifetime and data — excuse me. So the lifetime and data delivery 
requirements are not the same as for JPSS. 

However, the experience that NASA and Goddard have obtained 
working with the NPOESS program and its contractors on NPP 
have provided considerable knowledge of the critical systems re- 
quired for JPSS. Therefore, the acquisition of JPSS, while a large 
task, is extremely well aligned with the existing capabilities and 
experience of Goddard. 

The JPSS program at Goddard will lead integration across all of 
the elements of JPSS to ensure delivery of the required data prod- 
ucts for weather and climate. This activity includes spacecraft, 
ground systems, and instruments, including the critical Visible In- 
frared Imaging Radiometer, Cross-Track Infrared Sounder, Ad- 
vanced Technology Microwave Sounder, and Ozone Mapping and 
Profiling Suite of instruments. 

All three agencies remain committed to a partnership that pre- 
serves and enhances the nation’s weather and climate measure- 
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ment capabilities. The three agencies have established a joint team 
to transition the NPOESS contracts and activities to the respon- 
sible agencies with as little disruption as possible, and we expect 
to have contracts or contract modifications in place by early fiscal 
year 2011. 

NASA is working with NOAA to establish a high-caliber team of 
experienced personnel to implement JPSS. The team will be a com- 
bination of NASA and NOAA employees with significant experience 
in acquisition, spaceflight development, and earth remote sensing. 
For NASA in particular, the JPSS program team will be composed 
of personnel from NPP as well as members from the successful 
Hubble Space Telescope Servicing Mission-4, the Lunar Reconnais- 
sance Orhiter, Solar Dynamics Orbiter, and the recently-launched 
GOES-N series of geostationary satellites and missions. 

Last, I would like to report that all of the instruments for NPP 
have been delivered for integration with the spacecraft, including 
the NPOESS-provided VIIRS and CrIS instruments. With now a 
full complement of instruments we are beginning testing with the 
ground system and anticipate a launch date of late 2011. 

In summary, NASA is committed to a successful JPSS program. 
NASA will build on its long relationship supporting NOAA, and our 
experience with operational and research earth observation sat- 
ellites, to minimize data gaps and provide the nation with the crit- 
ical operational observations — observation capability it needs. 

Once again, thank you for the opportunity to testify today. I ap- 
preciate the support of Congress and this committee and would be 
pleased to answer any questions. 

[The prepared statement of Mr. Scolese follows:] 

Prepared Statement of Christopher J. Scolese 

Mr. Chairman and Members of the Subcommittee, thank you for this opportunity 
to appear today to share with the Subcommittee information regarding NASA’s role 
in and commitment to NAAA’s Joint Polar Satellite System (JPSS) Program. JPSS 
is crucial to the Nation’s ability to make important weather measurements and is 
critical to the Nation’s climate monitoring and climate research activities. As the 
Nation’s Civil Space Agency, NASA is fully prepared to support JPSS. 

Background 

On February 1, 2010, the Executive Office of the President (EOP) released the FY 
2011 budget request, which contained a major restructuring of the National Polar- 
orbiting Operational Environmental Satellite System (NPOESS) in order to put this 
critical program on a more sustainable pathway toward success. This satellite sys- 
tem is essential to meeting both civil and military weather forecasting and climate- 
monitoring requirements. 

The EOP recommended a restructured program with the agencies sharing com- 
mon elements where that has proven successful in the past, and developing separate 
elements where conflicting perspectives and priorities made the tri-agency managed 
program unsuccessful. 

As you know, the Independent Review Team led by Tom Young made a number 
of recommendations to improve the viability of the NPOESS program. Specifically, 
Mr. Young recommended that the acquisition of the NPOESS system be done by an 
experienced spaceflight hardware acquisition center, such as the Department of De- 
fense (DOD) Space and Missile Command or NASA’s Goddard Space Flight Center 
(GSFC). NASA, and more specifically NASA’s GSFC, has over 40 years of experience 
developing large-scale operational space systems for NOAA. NASA GSFC has devel- 
oped a series of Geostationary Operational Environmental Satellites (GOES) and 
Polar Orbiting Environmental Satellites (POES) for weather forecasting and climate 
monitoring. GSFC also developed the Landsat series of satellites for the U.S. Geo- 
logical Survey (USGS). In addition, NASA has extensive experience developing 
Earth Science research missions, such as those that are part of NASA’s Earth Ob- 
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serving System (EOS). JPSS is very similar to EOS satellites, which GSFC devel- 
oped and has been supporting for years. Hence, adding the acquisition of JPSS to 
the GSFC portfolio, while a large task, is extremely well aligned with GSFC’s exist- 
ing capabilities and experience. 

GSFC will manage the acquisition and integration of the JPSS program elements 
and has the necessary depth and technical expertise to do the job. GSFC has devel- 
oped many successful missions for NOAA with a demonstrated track record of suc- 
cess. The Program Manager and senior leadership team will be a combination of 
GSFC and NOAA employees with significant spaceflight and Earth remote sensing 
experience. The JPSS program at GSFC will develop the flight mission elements for 
the afternoon orbit which includes multiple spacecraft and the Visible-Infrared Im- 
aging Radiometer (VIIRS), Cross-track Infrared Sounder (CrIS), Advanced Tech- 
nology Microwave Sounder (ATMS), and Ozone Mapping and Profiling Suite (OMPS) 
instruments. NASA will also develop the ground system for both the NOAA and 
DOD systems prior to handover to NOAA for operations. The JPSS program will 
also lead integration across all of the elements to ensure delivery of the data prod- 
ucts. 

Steps Taken to Date to Aecomplish the Transition 

All three agencies remain committed to a partnership that preserves and en- 
hances the Nation’s weather and climate measurement capabilities. NASA is work- 
ing closely with DOD and NOAA to allow for a smooth transition. NASA’s role in 
the restructured program will follow the model of the successful POES and GOES 
programs, where NOAA and NASA have a long and effective partnership. NASA 
program and project management practices have been refined over decades of expe- 
rience developing and acquiring space systems and these practices will be applied 
to JPSS. NOAA and NASA will strive to ensure that weather and environmental 
monitoring requirements are met on the most rapid practicable schedule without re- 
ducing system capabilities or further increasing risk. 

The three agencies have established a joint team to transition the NPOESS con- 
tracts and activities to the responsible agencies with as little disruption as possible, 
and we expect to have contracts or contract modifications in place by early FY 2011. 

NASA is working with NOAA to establish a high caliber team of experienced per- 
sonnel to implement JPSS. This team will be composed of personnel from the 
NPOESS Preparatory Project (NPP) mission, as well as members from the following 
successfully completed missions: Hubble Space Telescope Servicing Mission-4; Lunar 
Reconnaissance Orbiter; Solar Dynamics Orbiter; and the NOAA GOES-N-series 
(N-P) geostationary satellites. NOAA personnel from the NPOESS IPO will also fill 
key positions in the JPSS program. GSFC is also hiring additional staff to directly 
support JPSS or backfill others who assume that role. Staffing and supporting 
projects at GSFC is a continual process as missions are completed and new projects 
are initiated. As such, JPSS is in line with GSFC’s normal operating practices. All 
projects at GSFC are being supported appropriately, and none will be deleteriously 
impacted by JPSS. 

Current cost estimates provided for JPSS are consistent with similar missions de- 
veloped by NASA. As NASA continues to negotiate contracts with the instrument, 
ground system, and spacecraft suppliers, the cost confidence will mature as the con- 
tracts are put in place. The program cost estimates will be produced at or close to 
the 80 percent confidence level. 

NPP Instruments Are Complete/Some Risk Remains 

The NPOESS Preparatory Project (NPP) was originally designed to provide con- 
tinuity between the EOS Terra mission and the first NPOESS satellite in the morn- 
ing orbit. The NPP mission was intended to provide risk reduction for the key sen- 
sors and the ground system prior to the first NPOESS launch and was not intended 
to be an operational asset. However, the delays in the delivery of the NPOESS sys- 
tem have required that NPP be shifted from the morning orbit to the afternoon orbit 
to minimize the potential for a data gap in the operational weather forecasting and 
environmental monitoring requirements. 

The concern about operational data gaps in weather forecasting drove the need 
for the Administration to establish the EOP task force on the restructuring of 
NPOESS. The concerns about availability of weather forecasting data in the after- 
noon orbit and for continuity of climate records are driving the launch of NPP as 
soon as practicable, and will drive the JPSS program to deliver JPSS-1 as soon as 
possible. 

The final instrument delivery for NPP occurred June 15, 2010, and the NPP 
spacecraft is on track for launch in 2011. The ground system development to sup- 
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port the NPP launch remains a major challenge, and NOAA and NASA are working 
to address this in time to support the NPP launch. 

Although the first flight models of these instruments will be flown on NPP, the 
remaining development of these sensors is not considered low risk. These are highly 
complex Earth remote sensing instruments that require a significant amount of 
oversight and careful testing to ensure success. NASA has a great deal of experience 
in developing these types of instruments on EOS, NOAA POES and GOES missions. 
NASA is adept at managing the risk and providing the needed oversight to success- 
fully deliver these instruments. The lessons learned from the development, test, and 
flight of NPP will be incorporated into later flight models for the JPSS program. 

Conclusion 

NASA and NOAA are committed to a successful JPSS program. NASA will work 
closely with NOAA in establishing the path forward for JPSS and to identify the 
right leaders. In addition, we will work closely with DOD to ensure that the civil 
and defense programs take advantage of the respective skills of each agency and to 
ensure that the common elements of the program meet the needs for all three agen- 
cies. 

The existence of NPOESS (now JPSS) was assumed when the National Academy 
of Sciences (NAS) developed the priorities specified in the recent Earth Science 
Decadal Survey. NASA is ready to support JPSS as a partner with NOAA and as 
a part of fulfilling the scientific goals set forth by the NAS. Ensuring the success 
of JPSS is of the highest importance to NASA and the Agency has the requisite ex- 
pertise and experience to take on this task. 

Once again, thank you for the opportunity to testify today. I appreciate the sup- 
port of this Committee and the Congress for NASA’s programs and would be pleased 
to answer any questions. 

Biography foe Christopher J. Scolese 

Christopher Scolese is the Associate Administrator of the National Aeronautics 
and Space Administration, and oversees the planning, directing, organization and 
control of the day-to-day Agency technical and programmatic operations. He has di- 
rect oversight of the Agency’s mission directorates, field centers, and technical mis- 
sion support offices, and is responsible for integrating the technical and pro- 
grammatic elements of the Agency. 

Scolese was formerly the NASA Chief Engineer. In that position he was respon- 
sible for the overall review and technical readiness of all NASA programs. NASA’s 
Office of the Chief Engineer assures that the development efforts and missions oper- 
ations are being planned and conducted on a sound engineering basis with proper 
controls and management. 

Formerly, Scolese was the Deputy Director of the Goddard Space Flight Center 
where he assisted the Director, Dr. Edward Weiler, in overseeing all activities. He 
also served as the Deputy Associate Administrator in the Office of Space Science 
at NASA Headquarters. In this position, he was responsible for the management, 
direction and oversight of NASA’s space science flight program, mission studies, 
technology development and overall contract management of the Jet Propulsion Lab- 
oratory. 

Scolese also served as the EOS Program Manager and the Deputy Director of 
Flight Programs and Projects for Earth Science at the Goddard Space Flight Center. 
In this position he was responsible for the operation and development of all Earth 
Science missions assigned to the Goddard Space Flight Center. At Goddard, he also 
served as the EOS Terra Project Manager responsible for the development of all 
EOS-AM instruments, the CERES instrument for TRMM, the EOS-AM spacecraft, 
the interface with the Earth Science Data and Information System and the integra- 
tion and launch of these elements. In addition, Scolese was the EOS Systems Man- 
ager responsible for the EOS system architecture and the integration of all facets 
of the project. During his tenure at Goddard, which began in 1987, he chaired the 
EOS Blue Team that re-scoped the EOS Program; he supported the EOS investiga- 
tors in the development of the EOS payloads in the restructured EOS; and he has 
been responsible for the adoption of common data system architecture on EOS and 
some other earth orbiting spacecraft. 

Prior to his 1987 appointment at Goddard, Scolese’s experience included work in 
industry and government. While a senior analyst at the General Research Corpora- 
tion of McLean, Va., he participated in several SDIO programs. He was selected by 
Admiral Hyman Rickover to serve at Naval Reactors where he was associated with 
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the development of instrumentation, instrument systems and multi-processor sys- 
tems for the U.S. Navy and the DOE while working for NAVSEA. 

Scolese is the recipient of several honors including the Presidential Rank Award 
of Meritorious Executive, Goddard Outstanding Leadership, two NASA Outstanding 
Leadership Medals and the American Institute of Aeronautics and Astronautics 
(AIAA) National Capital Section Young Engineer/Scientist of the Year award. He 
was recognized as one of the outstanding young men in America in 1986, was a 
member of college honor societies including Eta Kappa Nu and Tau Beta Pi, and 
was recipient of the 1973 Calspan Aeronautics award. He is an Associate Fellow of 
the AIAA and a member of the Institute of Electrical and Electronics Engineers. He 
also served as a member of the AIAA Astrodynamics Technical Committee and 
chaired the National Capitol Section Guidance Navigation and Control Technical 
Committee. 

Chairman Miller. Thank you. I believe we can get the opening 
testimony in. We will be called to vote during it, but we have 15 
minutes, which really turns out to be 25 minutes. So at least — so 
we can complete the testimony. Then I suspect we will break. You 
will be at ease, and we will return to ask for our questions. 

Mr. Klinger for five minutes. 

STATEMENT OF MR. GIL KLINGER, DIRECTOR, SPACE AND IN- 
TELLIGENCE OFFICE, UNDER SECRETARY OF DEFENSE FOR 

ACQUISITION, TECHNOLOGY, AND LOGISTICS, DEPARTMENT 

OF DEFENSE 

Mr. Klinger. Mr. Chairman, Dr. Broun, members of the sub- 
committee, I am honored to appear before you today to discuss the 
Department of Defense’s role in assuring continuity of the nation’s 
environmental monitoring mission in light of the restructuring of 
National Polar Orbiting Operational Environmental Satellite Sys- 
tem program. 

As the director of the Space and Intelligence Office for the Under 
Secretary of Defense for Acquisition, Technology, and Logistics, I 
am pleased to join my colleagues here at the table today. 

I think our presence here today reflects our collective commit- 
ment to continue to work together to meet our nation’s weather 
needs and that is certainly the Defense Department’s position. 

The environmental monitoring mission serves a critical role in 
day-to-day weather forecasting and provides critical support for 
nearly all defense and national security users. So I share your con- 
cerns about preserving continuity of environmental data for all 
users. 

In this regard I am pleased to report that the Department of De- 
fense, in close coordination with our interagency partners, has 
made considerable progress in executing the Administration’s direc- 
tion to restructure NPOESS and to continue to pursue capabilities 
needed to meet the nation’s environmental monitoring needs. 

Since receiving the EOP direction the Under Secretary of De- 
fense for Acquisition, Technology, and Logistics has chaired three 
Defense Acquisition Board reviews to assess follow-on options and 
acquisition approaches to address DOD responsibilities under the 
restructure and ensure transition of former NPOESS elements to 
the appropriate acquisition agencies. 

At a minimum, the DOD program designated the Defense Weath- 
er Satellite System, or DWSS, will be available for launch in 2018, 
and will meet or exceed Defense Meteorological Satellite Program, 
or DMSP, legacy performance while ensuring mission continuity in 
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the early morning orbit. The DOD is deliberately studying avail- 
able options to ensure that we strike the right balance of cost, per- 
formance, and technical risks while staying within current budg- 
etary constraints. 

To meet the on-orbit timeline required, the DOD will leverage 
technology and previous investments in the NPOESS program. The 
DWSS and JPSS programs will share a common ground system 
based on that design for NPOESS. Under the restructure, ground 
system development is a NOAA/NASA responsibility. NOAA will 
operate DOD satellites on a reimbursable basis as it does today for 
the Defense Department with respect to DMSP. 

Additionally, the Visible Infrared Imager Radiometer Suite, or 
VIIRS, and Space Environmental Monitor-NPOESS, SEM-N, are 
prominent in our plans for use on the DWSS program. The Air 
Force is also developing an implementation plan addressing the 
most appropriate microwave sensor and satellite bus to meet DOD 
requirements and the attendant procurement strategy. 

Further, the procurement strategy will seek to maximize the gov- 
ernment’s investment in NPOESS. It will focus on the best mix of 
costs, technical risks, and capability and, where applicable, support 
NOAA’s JPSS program. We plan to finalize our procurement strat- 
egy not later than August 10 of this year. 

Weather observation and forecasting is greatly improved over the 
last four decades due in large part to space-based environmental 
sensing. Global, high-resolution measurements of atmospheric tem- 
perature, density, and humidity populate mathematical models for 
weather prediction. Our warfighters need accurate, time-sensitive 
weather data as a key enabler for maneuver planning, weapons 
employment, and intelligence collection. DWSS will continue to pro- 
vide critical global environmental information to effectively employ 
military capabilities and aid in the protection of national resources. 

Thank you for your time today, and I look forward to answering 
any questions that you may have. 

[The prepared statement of Mr. Klinger follows:] 

Prepared Statement of Gil Klinger 


INTRODUCTION 

I am honored to appear before you today to address this Committee. I am also 
pleased to be joined today by my colleagues from the Executive Office of the Presi- 
dent, Ms. Shere Abbott, the National Oceanic and Atmospheric Administration 
(NOAA), Ms. Mary Glackin, and the National Aeronautics and Space Administration 
(NASA), Mr. Chris Scolese. 

On February 1, 2010, the Executive Office of the President (EOP) directed the re- 
structuring of the National Polar-orbiting Operational Environmental Satellite Sys- 
tem (NPOESS) program, assigning each agency responsibility for their highest pri- 
ority orbit. Accordingly, the Department of Commerce (DOC) will populate the after- 
noon orbit through the Joint Polar Satellite System (JPSS); the Department of De- 
fense (DOD) will populate the early morning orbit. We will rely on capabilities from 
our European partners for the mid-morning orbit, upon the conclusion of the De- 
fense Meteorological Satellite Program (DMSP) operations in that orbit. 

For the morning orbit, DMSP continues to provide key terrestrial forecasting and 
space environmental sensing for defense and civil uses. DMSP Flight 17 was 
launched into the early morning orbit on November 2006 and continues to perform 
very well. There are two DMSP satellites remaining with Flight 19 and 20, and they 
are currently undergoing a Service Life Extension Program (SLEP) to refurbish, re- 
place, and test components that have exceeded their shelf life and upgrade compo- 
nents which are known life-limiters. Flight 19 is scheduled to launch in October 
2012 with Flight 20 serving as a back-up. 
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Mission data requirements for environmental monitoring remain unchanged. Ad- 
ditionally, the agencies will continue to share data and work together where pos- 
sible. The DOD, in cooperation with NOAA/NASA, is completing an analysis for ful- 
filling the morning orbit requirements, and the outcome will serve as the basis for 
the restructured program. While progressing on this effort, we have continued to 
work closely with the civil agency partners to ensure our plans will support and en- 
able continuity of the JPSS afternoon orbit. 

CURRENT STATUS 

Since receiving EOF direction, the Under Secretary of Defense for Acquisition, 
Technology, and Logistics (USD/AT&L) has chaired three Defense Acquisition Board 
(DAB) reviews to assess follow-on options and acquisition approaches to address 
DOD responsibilities under the restructure and ensure transition of former 
NPOESS elements to the appropriate acquisition agencies. At a minimum, the DOD 
program, designated the Defense Weather Satellite System (DWSS), will be avail- 
able for launch in 2018, and meet or exceed DMSP legacy performance while ensur- 
ing mission continuity in the early morning orbit. The DOD is deliberately studying 
available options to ensure the DOD strikes the right balance of cost, performance, 
and technical risk while staying within current budgetary constraints (the PB 11 
DOD NPOESS budget). 

To meet the on-orbit timeline required, the DOD will leverage technology and pre- 
vious investments in the NPOESS program. The DWSS and JPSS programs will 
share a common ground system based on that designed for NPOESS. Under the re- 
structure, ground system development is a NOAA/NASA responsibility. NOAA will 
operate DOD satellites on a reimbursable basis, as it does today for the DMSP. Ad- 
ditionally, the Visible Infrared Imager Radiometer Suite (VIIRS) and Space Envi- 
ronmental Monitor-NPOESS (SEM-N) are prominent in our plans for use on the 
DWSS program. The Air Force is also developing an implementation plan address- 
ing the most appropriate microwave sensor and satellite bus to meet DOD require- 
ments, and procurement strategy. Further, the procurement strategy will seek to 
maximize the Government’s investment in NPOESS; it will focus on the best mix 
of cost, technical risk, and capability, and where applicable, support NOAA’s JPSS 
program. DOD plans to finalize its procurement strategy not later than August 10, 
2010 . 

The DWSS program office will be established under the Program Executive Offi- 
cer/Space (PEO/SP) at the Space and Missile Systems Center (SMC), Los Angeles 
Air Force Base. This location will afford the DOD the best opportunity to leverage 
our procurement expertise, resources and location to maximize success on this pro- 
gram. We have begun the process of staffing the program office with the requisite 
skills (program management, systems engineering, contracting, etc) to enable pro- 
gram execution. SMC is also working with NOAA/NASA management to transition 
key sensors from the NPOESS contract to support the JPSS in meeting its afternoon 
mission requirements. Our firm goal for completing the transition is the end of cal- 
endar year 2010. 

GAO REPORTS 

I would now like to address the recent GAO reports. Regarding GAO report 10- 
466 “Environmental Satellites: Strategy Needed to Sustain Critieal Climate and 
Spaee Weather Measurements”, the GAO had no specific actions for the DOD. How- 
ever, I want to ensure you that the DOD team will fully support OSTP efforts to 
consider Earth and Space Weather monitoring from an enterprise and systems-of- 
systems standpoint. This support includes both full sharing of environmental moni- 
toring data with our civil agency partners as well as exploration of opportunities to 
have this data supplied by commercial and foreign sources. We look forward to con- 
tinued participation in OSTP-sponsored activities and initiatives to ensure we, the 
agencies, act to satisfy our collective needs in a reasonable and cost-effective man- 
ner, and that we coordinate our investments to the benefit of the users of this infor- 
mation and the taxpayers. 

Regarding draft GAO report 10-558 “Polar-orbiting Environmental Satellites: 
Ageneies Must Act Quickly to Address Risks that Jeopardize the Continuity of Weath- 
er and Climate Data,” the DOD thanks the GAO for their informed and expert in- 
sights and recommendations. The draft GAO report states, “In order to ensure that 
the transition from [the National Polar-orbiting Operational Environmental Satellite 
System (NPOESS)] to its successor programs is efficiently and effectively managed, 
we recommend that the Secretaries of Defense and Commerce take the following 
four actions:” We concurred with the four recommendations, as follows: 
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RECOMMENDATION 1: The GAO recommends that the Secretary of Defense 
direct the DOD National Polar-orbiting Operational Environmental Satellite 
System (NPOESS) follow-on program expedite decisions on the expected cost, 
schedule, and capabilities of their planned programs (p. 38! GAO Draft Report) 

We concur. The DOD agrees that expedited decisions are necessary to ensure FY 
10 funds are applied where most needed. Decisions on the DOD early morning orbit 
program will be executed per established acquisition guidelines. USD(AT&L) issued 
Acquisition Decision Memorandums on March 17th, May 10th, and June 22nd 2010. 
The most recent ADM directs the Secretary of the Air Force to immediately begin 
acquisition efforts to support a 2018 launch for a DMSP successor program and to 
consider maximum use of the Government’s investment in NPOESS, and in a man- 
ner that offers maximum opportunities for collaboration with the NOAA JPSS pro- 
gram. 

RECOMMENDATION 2: The GAO recommends that the Secretary of Defense 
direct the DOD NPOESS follow-on program to develop plans to address key 
transition risks, including the loss of skilled staff, delays in contract negotiations 
and setting up a new program office, loss of support for the other agency’s re- 
quirements, and oversight of new program management, (p. 38! GAO Draft Re- 
port) 

We also concur with this recommendation. The DOD is assessing numerous risks 
associated with the transition. We will ensure personnel for this effort have the req- 
uisite experience and skills (e.g. contracting, program management, systems engi- 
neering) to effectively manage the program. The DOD will continue to work with 
NOAA to ensure that common areas (such as the satellite control, data processing 
and dissemination capabilities) are arranged as necessary to support other agency 
needs. 

RECOMMENDATION 3: The GAO recommends that the Secretary of Defense 
direct the NPOESS program office to develop priorities for work stoppage to 
allow the activities that are most important to maintaining launch schedules to 
continue, (p. 38 ! GAO Draft Report) 

We concur. On 17 March, the Under Secretary of Defense for Acquisition, Tech- 
nology and Logistics signed the “Acq^uisition Decision Memorandum (ADM), Na- 
tional Polar-orbiting Operational Satellite System (NPOESS) Program Restructure.” 
In turn, the Acting Program Executive Officer for Environmental Satellites (PEO/ 
ES) provided ADM implementation guidance to the NPOESS System Program Di- 
rector (SPD) on March 26, 2010. This guidance outlines priorities for work stoppage 
and provides transition guidance for those activities most important to maintaining 
launch schedules. Subsequently, the PEO and SPD have worked to refine the spe- 
cifics of implementing the ADM. The June 22nd ADM extended the transition dead- 
line to the end of calendar year 2010 and plans for a decision by the Under Sec- 
retary of Defense for Acquisition, Technology and Logistics not later than August 
10, 2010 on a) microwave sensing capability and performance, b) optimal bus con- 
figuration to host selected DOD payloads, c) recommended procurement strategy to 
provide capabilities, and where appropriate, support NOAA’s need in filling an after- 
noon orbit, d) rough-order-magnitude cost estimate, and e) necessary staffing and 
organization. 

RECOMMENDATION 4: The GAO recommends that the Secretary of Defense 
direct DOD officials to develop timeframes for making key decisions on — or ac- 
cepting the risks related to — the timeliness of NPP’s data (p. 38! GAO Draft Re- 
port) 

We concur and we have accepted the current limitations on the timeliness of NPP 
data. Further, we will continue to work with our agency partners to make sure all 
NPOESS follow-on data is made available in a timely a manner to support 
warfighter missions. 

CONCLUSION 

Weather observation and forecasting has greatly improved over the last four dec- 
ades primarily due to space-based environmental sensing. Global, high resolution 
measurements of atmospheric temperature, density, and humidity populate 
mathematic models for weather prediction. Our warfighters need accurate, time-sen- 
sitive weather data as a key enabler for maneuver planning, weapons emplo 3 Tnent, 
and intelligence collection. DWSS will continue to provide critical global environ- 
mental information to effectively employ military capabilities and aid in the protec- 
tion of national resources. Thank you for your time today. 
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Biography for Gil Klinger 



Mr. Gil Klinger is the Director of the Space and Intelligence Office for the Under- 
secretary of Defense for Acquisition, Technology, and Logistics where he is respon- 
sible for acquisition oversight of all space and intelligence programs executed by the 
Department of Defense. 

Immediately prior to assuming leadership of SIO, Mr. Klinger was the Assistant 
Deputy Director of National Intelligence for Architecture Engineering and Integra- 
tion where he led intelligence community activities assessing the adequacy of the 
Intelligence Collection enterprise, identified shortfalls and solutions, managed teams 
focused on specific short- and long-term issues in response to Director of National 
Intelligence taskings, and provided domain and subject matter expertise to the Of- 
fice of the Director of National Intelligence across a broad range of disciplines and 
collection areas. 

Immediately prior to his role as Assistant Deputy Director, Mr. Klinger was the 
Director of Space Policy, National Security Council Staff, where he was the lead 
member of the Executive Office of the President on all space issues and the prin- 
cipal author of five new national space polices, including the first new U.S. space 
exploration vision in more than a generation. 

His previous assignments included serving as Director of Policy, National Recon- 
naissance Office; Acting Deputy Under Secretary of Defense (DUSD) for Space, and 
the position of Principal Assistant (DUSD/Space), within the Office of the Deputy 
Under Secretary of Defense for Acquisition and Technology, where he received the 
1997 Presidential Rank Meritorious Executive Award, one of the two highest awards 
given to civil servants within the U.S. government; Director, Space and Advanced 
Technology Strategy, also within the Office of the Under Secretary of Defense for 
Policy; and Staff Assistant Deputy Director for Strategic Forces Policy, Office of the 
Under Secretary of Defense for Policy, where he was awarded the Distinguished Ci- 
vilian Service Medal, the highest award given to civil servants within the Depart- 
ment of Defense. 

Mr. Klinger began his career in government service with his competitive selection 
to the Presidential Management Internship Program with the Office of the Sec- 
retary of Defense. 

Mr. Klinger graduated Phi Beta Kappa and summa cum laude from the State 
University of New York at Albany with an undergraduate degree in European His- 
tory and Political Science. He received his master’s degree in Public Policy from the 
John F. Kennedy School of Government at Harvard University. 

Mr. Klinger has been a member of the Senior Executive Service since 1992 and 
a member of the Senior Intelligence Service since 1999. 

Chairman Miller. Mr. Klinger did not use all of his time. Out- 
standing. 

Mr. Powner for five minutes. 


44 


STATEMENT OF MR. DAVID A. POWNER, DIRECTOR, INFORMA- 
TION TECHNOLOGY MANAGEMENT ISSUES, GOVERNMENT 

ACCOUNTABILITY OFFICE 

Mr. PoWNER. Chairman Miller, Ranking Member Broun, and 
members of the subcommittee, we appreciate the opportunity to 
testify on the disbanding of the NPOESS program and our broader 
report on the need for long-term strategy for climate and space 
weather observations. 

First, NPOESS. When the taskforce led by the White House’s Of- 
fice of Science and Technology Policy decided in February of this 
year to disband the NPOESS program and go back to separate sat- 
ellite acquisitions for NOAA and DOD, many viewed this as fixing 
the problem. As our report being released today points out, we are 
far from fixing the problem. 

First, both NOAA and DOD’s programs are not completely de- 
fined, nor are the detailed costs and launch schedules. Although, 
to their credit, last week both NOAA and DOD announced the key 
sensors they plan to pursue in their separate acquisitions. 

Transition risks are significant. These include loss of key staff, 
supporting the other agency’s requirements, and litigation costs. 
Near-term budgetary challenges are also a major issue as the agen- 
cies are continuing work on NPOESS while starting their new pro- 
grams. 

In addition, they are slowing work because contractor termi- 
nation liability payments and other litigation costs are still un- 
known. Because of this we are recommending that NOAA and DOD 
expedite decisions on the capabilities of the separate satellite ac- 
quisitions and the associated costs and launch schedules, and to ef- 
fectively manage the transition risks. 

In addition to the major issues — in addition, the major issues 
that led to NPOESS’s failures are still relevant to the new pro- 
grams, and neither NOAA, NASA, or DOD should lose sight of 
these. These include technical complexity. Specifically, the VIIRS 
instrument plan for the first JPSS satellite is high risk. Contractor 
and subcontractor oversight and performance should be a major 
focus area, as should rigorous program management. 

In addition, an executive-level oversight structure still needs to 
be defined for the new programs. Finally, the agencies can’t repeat 
the past poor interagency coordination that plagued NPOESS. 
NOAA and NASA will need to work together effectively on the new 
civilian satellite acquisition. 

Failing to effectively manage these transition risks in the sepa- 
rate satellite acquisitions could result in the combined programs 
costing more than NPOESS. In addition, further launch delays are 
likely to jeopardize the continuity of weather and climate data. Of 
particular concern is keeping the demonstration satellite known as 
NPP on schedule as it is to replace the final operational POES that 
is expected to reach the end of its lifespan at the end of 2012. All 
indications are that NPP will slip further than the nine months in- 
dicated in our report. 

Turning to the larger data continuity issue. In 2006, when the 
NPOESS program was restructured, several climate and space 
weather instruments were removed to save costs, knowing that 
these could be addressed later or on other satellites. This com- 
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plicated an already chaotic approach to our nation’s long-term envi- 
ronmental satellite observations. There is no overall strategy to en- 
sure continuity of climate and space weather observations, despite 
the fact that for over a decade Federal agencies and the climate 
community at large have clamored for one. 

Interestingly a White House-sponsored interagency working 
group has worked on a short-term strategy and has even drafted 
a report that identifies and prioritizes these climate observations. 
This could form the basis for a long-term strategy that ensures our 
nation adequately monitors the Earth’s atmosphere, oceans, land, 
and space environments. As we heard this morning from Ms. Ab- 
bott, OSTP plans to work on this strategy. 

In summary, Mr. Chairman, NOAA and DOD need to define and 
effective manage their separate satellite acquisitions now that 
NPOESS has been disbanded. But in the near term the transition 
risks need to be effectively managed. Once the scope of the re- 
spected programs are agreed to, any additional gaps in environ- 
mental observations will need to be addressed in the strategic plan- 
ning efforts currently being led by OSTP. 

Mr. Chairman, this concludes my statement. 

[The prepared statement of Mr. Powner follows:] 
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Prepared Statement of David A. Powner 


Mr. Chairman and Members of the Subcommittee: 

Thank you for the opportunity to participate in to<lay*s hearing on 
efforts to disband tJie National Polar-orbiting Operational 
Environmental Satellite System (Nl*OESS) and federal planning to 
ensure long-term environmental monitoring from satellites. NW)ESS 
was planned to be a state-of-the-art, environment -monitoring 
satellite system that would replace tw'o existing polar-orbiting 
environmental satellite systems. Managed jointly by the I)ep<ulinent 
of Commerce’s National Oceanic and Atmospheric Administration 
(NOAA), the Departntent of Defense (DODVU.S. Air Force, and the 
National Aeronautics aittl Space Administration (NASA), the 
program was considered critical to the nation’s needs through the 
year 2026. However, to address continuing cost, schedule, 
management, and technical challenges, the White Mouse’s Office of 
Science and Technology Policy (OSTP) decided in February 2010 to 
disband the NPOESS acquisition and. instead, to have NOAA and 
DOD undertake septu'ate acquisitions. As requested, this statement 
summarizes our report being released today on plans for NO.AA’s 
and DOD's separate acquisitions and the key risks of transitioning 
from NPOESS to these new programs, as well as our recent work on 
federal efforts to establish long-term strategies for saiollite-provjdtHi 
climate and space weather data.’ 

In preparing this testimony, w’e relied on the w'ork supporting the 
corresponding reports. Those reports contain detailed ov'crv’iews of 
t)ur scope atid methodology. All of our work for the reports wjis 
performed in accordance with generally accepted government 
auditing standards. Those standards require that we plan and 
perform the audit to obtain sufficient, appropriate evidence to 
provide a reasonable basis for our findings and conclusions based 
on our audit objectives. We believe that the evidence obtained 
provides a reasonable basis for our findings and conclusions base<i 
on our audit objectives. 


‘GAO. Pol»r-orbituye BnxironnienUtl .V/«/ A<H Qi$ickly to AtUlrt-ns Risk> 

Thsi Jropmriijtf Utr Continuity of Weather undChmai^ Data, GA(>-IO-5r>S ( WwtlunKloii. 
D.C.; May 27.2010), and EniirvwnentjiJ Salelittes: St/utegy Seethti to Sustain Cnttrai 
t'hnuUe iUHi Space Weather Meastueinents, GAO I0-4M (Waahin)R<.*<*. t>.C.; Apr 27, 2UIU>, 
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Background 

Since the 1960s, the I’nited States has used satellites to observe the 
earth and its land, oceans, atmosphere, and space environments. 
Satellites provide a global perspective of the environment and allow 
observations in areas that may be otherwise unreachable or 
unsuitable for measurements. Used in combination with ground, 
sea, and airborne observing systems, satellites have become an 
indisi}ensable part of measuring and forecasting weather and 
climate. For exantple, satellites provide the graphical images used to 
identify current weather patterns, as well as the data that go into 
numerical weather prediction models. These models are used to 
forecast weather 1 to 2 weeks in advance and to issue warnings 
about severe weather, including the path and intensity of hurricanes. 
Satellite data are also used to warn infrastructure owners when 
increased solar activity is expected to affect key assets, including 
communication satellites or the electric power grid. When collected 
over time, satellite data can also be used to observe climate 
change — the trends and changes in the earth’s climate. For example, 
these data are used to monitor and project seasonal, annual, and 
decadal changes in the earth’s temperature, vegetation coverage, 
and ozone coverage. 


Satellite-provided Environmental Data for Climate and Space Weather 

One key subset of satellite-provided data is climate data. These data 
are used in combination with ground and ocean observing systems 
to understand seasonal, annual, and decadal variations in the 
climate. Satellites provide land observations such as measurements 
of soil moisture, changes in how land is usc^. and vegetation 
growth; ocean observations such as sea levels, sea surface 
temperature, and ocean color; and atmospheric observ’aiions such 
as greenhouse gas levels (e.g., cari)on dioxide), aerosol and dust 
particles, and moisture concentration. When these data are obtained 
over long periods of time, scientists are able to use them to 
determine short- and long-term trends in how the earth's systems 
work and how they work together. For exantple, climate 
measurements have allowed scientists to better understand the 
effect of deforestation on how the earth absorbs heat, retains 
rainwater, and absorbs greenhouse gases. Scientists also use climate 
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data to help predict climate cycles that affect the weather, such as 
El Niho, and to develop global estimates of food crop production for 
a particular year or season. 

Another subset of satellite-provided environmental information is 
space weather data. Satellite-provided observations of space 
weather generally describe changes in solar activity in the space 
environment. Just as scientists use observations of weather that 
occurs on the earth's surface and in its atmosphere to develop 
forecasts, scientists and researchers use space weather observations 
to detect and forecast solar storms that may be potentially harmful 
to society. 


Coordination and Oversight of Satellite-Provided Environmental Observations 

NASA, NOAA, and DOD all have responsibilities for acquiring, 
processing, and disseminating environmental data and information 
front research or operational satellites. In addition to these agencies, 
there arc two interagency organizations — the U.S. Group on Earth 
Observations (USGEO) and the U.S. Global Change Research 
Program (USGCRP) — that are primarily responsible for 
coordinating federal efforts with respect to observ^ations of the 
earth’s environment. The National Space Weather Program serves as 
the coordinating body for space weather. USGEO and USGCRP 
report to the Executive Office of the President through the National 
Science and Technology Council’s Committee on Environment and 
Natural Resources, while the National Space Weather Program 
coordinates its activities through NOAA’s Office of the Kederal 
Coordinator for Meteorology. 

The Executive Office of the President provides oversight for federal 
s|}ace-based environmental obsenation. Within the Executive Office 
of the President, the Office of Science and Technology Policy 
(OSTP), the Office of Management and Budget (OMB). and the 
Council on Environmental Quality carry out these governance 
responsibilities. In addition, the National Science and Terhnolog.v 
Council and its Committee on Environment and Natural Resources 
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provide the Executive Office of the President with executive-level 
coordination and advice.* 


TIte NPOESS Program: Inception, Challenges, and Divergence 

Since the 1960s, the United States has operated two separate 
operational polar-orbiting meteorological satellite sysienis: the 
Polar-orbiting Operational Environmental Satellite (POES) series, 
which is managed by NOAA, and the Defense Meteorological 
Satellite Program (DMSP), which is managed by the Air Force.* 
Currently, there is one operational POES satellite aitd two 
operational DMSP satellites that are positioned so that they cross 
the equator in the early morning, midmoming, and early afternoon. 
In addition, the government is also relying on a European satellite, 
called the Meteorological Operational (MetOp) satellite.* Together, 
they ensure that, for any region of the earth, the data provided to 
users are generally no more than 6 hours old. 

With the expectation that combining the POES and DMSP programs 
would reduce duplication and result in sizable cost savings, a .May 
1994 Presidential Decision Directive required NOAA and DOD to 
converge the two satellite programs into a single satellite program — 
NPOESS — capable of satisfying both civilian and military 
requirements.* To manage this program, DOD, NOAA, and NASA 
formed a tri-agency Integrated Program Office, with NOAA 
responsible for overall program management for the converged 
system and for satellite operations; the Air Force res|>onsil)le for 


*The Council on En\'irorunpnul Quality coordlnairs frtlcral mviiunnicnlal efTons; the 
National Scicnev and Technulofor Council coordinates science and lecKnulo|{ical policies 
and sets national xo*ls for Investments in those arras, and the Committee on environment 
arul Natural Resources pixnides advice on federal research and development effuits in the 
area of environment and natural resources- 

^OAA provides command and control for both the POES and DMSP sairlliies after they 
are ino^it. 

The European Organisation for the Exploitation of MeteorologK*al Satellites' .Mett )p 
prugrant is a series of three polar-orbiting satellites dedicated to operational nieteorolog>'. 
MetOp satellites are planned to be launched sequentially over 14 yean. Tlie flnt of ihcM* 
satellites was launched In 2006 and is currently operational. 

'Prestdential Decision Directive NSTC-S. May ft. I9B4. 
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acquisition; and NASA responsible for facilitating the development 
and incorporation of new technologies into the converged system. 

Since the program's inception. NPOESS costs have gmwn by over $8 
billion, and launch schedules have been delayed by over 5 years. In 
addition, as a result of a 2006 restructuring of the program, the 
agencies reduced the program's functionality by decreasing the 
number of originally planned satellites, orbits, and instruments. The 
restructuring also led agency executives to mitigate potential data 
gaps by deciding to use a planned demonstration satellite, called the 
NPOESS Preparatory Project (NPP) satellite, as an operational 
satellite providing climate and weather data. Even after this 
restructuring, however, the program continued to encounter 
technical issues, management challenges, schedule delays, and 
further cost increases. To address these issues, in recent years we 
have made a series of recommendations to, among other things, 
improve executive-level oversight and develop realistic time frames 
for revising cost and schedule baselines.* 

In August 2009, the Executive Office of the President formed a task 
force, led by OSTP, to investigate the management and acquisition 
options that would improve the NPOESS program. As a result of this 
review, the Director of OSTP announced in February 2010 that 
NOAA and DOD will no longer jointly procure the NTOESS satellite 
system; instead, each agency would plan and acquire its own 
satellite system. Specifically, NOAA is to be responsible for the 
afternoon orbit and the observ'ations planned for the first and third 
NPOESS satellites. DOD is to be responsible for the early-morning 
orbit and the observations planned for the second and fourth 
NPOESS satellites. The partnership with the European satellite 
agencies for the midmoming orbit is to continue as planned. 


*GAO. Poimr-orbituy! KnvirotWH^UU With CoxiM tnt'n'Msing ami liaui Conliniut}- 

M msk fmprovenieiitii Needed in Th-agency Derision MnJang. G AOea-5&l ( WatihinRion. 
D.C.: June 17, 2009): EnvironmrntMl SateUitex hdv-orhiUng SiuHliti' AitpiixUitm fik-rs 
DeJnys; Decisions Needed on Whether and Howto Ensure CUmate Data Continuity. G AO- 
(^18 (WaHhington, D.C.: May 16. 2008); and Folar-orbiUng Operational Enivonmentai 
Satellites: Restructuring Is Under Way. hut Technical Challenges and Risks Remain. GAO- 
07-498 (Washington. D C.: Apr. 27. 2007). 
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Agencies Have Started Planning Separate Acquisitions, but the 
Impact of This Approach Is Not Known and Key Risks and 
Challenges Remain 

NOAA has developed preliminary plans for its new satellite 
acquisition program — called tlie Joint Polar Satellite System 
(jreS)— to meet the requirements of the afternoon NIK)KSS orbit. 
Specifically, NOAA plans to acquire two satellites; the plans call for 
the first JF^S satellite to be available for launch in 2014, and the 
second JPSS satellite to be available for launch in 2018.* NOAA will 
also provide the ground systems for both the JPSS and DOD 
programs. NOAA is also planning technical changes to the satellites, 
including using a smaller spacecraft than the one planned for 
NPOESS and removing sensors that were planned for the NPOESS 
satellites in the afternoon orbit.* In addition. NOAA plans to transfer 
the management of acquisition from the NPOESS program office to 
NASA's Goddard Space Flight Center, so that It ran be co-locaied at 
a space system acquisition center as advocated by an independent 
review team. NOAA has developed a team to lead the transition 
from NPOESS to JPSS, and plans to begin transitioning in July and 
complete the transition plan — including cost and schedule 
estimates — by the end of September. 

DOD is at an earlier stage in its planning process, in part because it 
has more time before the first satellite in the morning orbit is 
needed. DOD o^icials are currently developing plans — including 
costs, schedules, and risks — for their new program, called the 
Defense Weather Satellite System. DOD expects to make final 


NOAA offiruaU nou^ that thrsr dalt« could change as tfansiuon plans are devidoped 

*NOAA ufUclals are currenily revislung plans for the SpaiY Envlruruneni Moititor, which 
collects to predict the effects of space weather on technological s>'!itpnis. and the 
Microwave Imager/Sounder. which coUects microwave Images and data needed for 
measurements such as rain rate and soil moisture. Although they plan to launch the Total 
and Spectral Solar trradiance Suite, NOAA officials haw not yet made a decision on which 
satellite will host the sensor. 
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decisions on the spacecraft, sensors, procurement strategy, and 
staffing in August 2010, and begin the program immediately.* 

Because neither agency has finalized plans for its acquisition, the 
full impact of OSTP's decision on the expected cost, schedule, and 
capabilities is unknown. 

• Cost: NOAA anticipates that the JPSS program will cost 
approximately $11.9 billion to complete through 2024.** Although 
this estimated cost is less than the current baseline and recent 
estimates for tlie NPOESS program, IX)D will still need to fund and 
develop satellites to meet the requirements for the early morning 
orbit." DOD's initial estimates are for its new program to cost 
almost $5 billion through fiscal year 2015." Thus, the cost of the two 
acquisitions will likely exceed the baselined life-cycle cost of the 
NPOESS program. 

• Schedule: Neither NOAA nor DOD has finalized plans that show the 
full impact of the restructuring on the schedule for satellite 
development. We have previously reported that restructuring a 
program like NPOESS could take significant time to accomplish, 
due in part to the time taken revising, renegotiating, or developing 
important acquisition documents, including contracts and 
interagency agreements." With important decisions and negotiations 


*IK)D had orlKinall)’ planned to make itecislons on ihe spwreraA anti wiutors In June and 
October ZOlO, respectively, but revised the dales fur Uiesc decisions in late June 2010. 

"This estimate includes approxiiiuitely $2.9 billion In NOAA funds sptmi on NPOBSS 
ihrotifth (Isral year 2010. but does not include approximately 12.9 Mlllon that tXlDhax 
8|)enl Ihroufth fiscal year 2010 on NPOESS. NOAA officials also rrfMMte<l that the JPSS com 
estintaie Is at a higher ronfld(>nce level than tlie previous Ni*OESS life-cycle (-ost estintales 

"Although the program baseline is currrnUy $13.95 billion, we estlntaled in June 2009 Uiai 
this cost could grow by alKMii $1 billion. In addition, officials from the Executive Office of 
the Presldem stated tl^ they re\iewed life-cycle cost estimates from DOD and the 
NPOESS program office of $16. 1 billion and $I6.-I5 billion. res|)ectively. 

"This estimate Includes approxinuitrly $2.9 billion in DOD funds spent on NRIESS through 
fiscal year 2010. It is not a life-cycle cost estimate and eould change as DOD completes its 
requirements re\1ew and arudysis of altemalives for its new program. DOD has not yet 
developed a Ufe<ycle cost estinuile 

"GAO, PuLir-orbiUtiji OpenuitMw/ Envtnmnif‘t}(jU SuiH/iint: Oku Intrtwes Thg/tiv Rrvu'u 
jutdPbm' fivgrtu»':t Mn'fOotum Mtifd UAO-OG-573T (Washington, D.C.: Mar. 30, 2(KMi) 
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Still pending, it is likely that the expected launch date of the first 
JI*SS satellite will be delayed. 

• Capabilities: Neither agency has made final decisions on the full set 
of sensors — or which satellites will accommodate them — for their 
respective satellite programs. Until those decisions are made, it will 
not be possible to determine the capabilities that these satellites will 
provide and their associated costs. 

Timely decisions on cost, schedule, and capabilities would allow 
both acquisitions to move forward and satellite data users to start 
planning for any data shortfalls they may experience. Until DOI) and 
NOAA finalize their plans, it is not clear whether the new 
acquisitions will meet tlie requirements of both civilian and military 
users. 


Key TVansition Risks and Continuing Development Challenges Threaten Satellite Data 
Continuity 

Moving forward, the agencies face key risks in transitioning from 
NPOESS to their new programs, including loss of key staff and 
capabilities, delays in negotiating contract changes and establishing 
new program offices, failure to support the other agency’s 
requirements, insufficient oversight of new program management, 
and potential cost growth from contract terminations and other 
program changes. 

• Loss of key staff and catmbUiUes The N f*OESS program oHice is 
composed of NOAA, NASA, Air Force, and contractor staff with 
knowledge and experience in the status, risks, and lessons learned 
from the NPOESS program. This knowledge will be critical to 
moving the program forward both during and after the transition 
period. However, within the past year, the program ofTice has lost its 
Program Executive Officer, Deputy Program Executive Officer, and 
System Program Director — tlie top three Individuals who oversee 
day-tO'day operations. Thus, final critical decisions on work slow 
downs and priorities will be made by a new Program Executive 
Officer, who has only overseen the program for a few weeks. In 
addition, program o^ice staff have already begun leaving — or 
looking for other employment — due to the uncertainties about the 
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future of the program office. Unless NOAA and DOD are proactive 
in retaining these staff, the new program may waste valuable time if 
staff must relearn program details and may repeat mistakes made 
and lose lessons learned by prior program staff. 

• Delays in negotiating contract changes and establishing ne w 
programs According to NOAA officials, the plan for JPSS may 
require negotiations with contractors and between contractors and 
their subcontractors. In addition, both NOAA and DOD will need to 
establish and fully staH* program offices to facilitate and manage the 
transition and new programs. Until decisions are made on how the 
program is to proceed with contract changes and terminations, the 
contractors and program office cannot implement the chosen 
solution, and some decisions, such as how to hold schedule slips to 
a minimum, could become much more difficult. 

• Failure to support the other agency’s requirements Asajoinl 
program. NPOESS was expected to fulfill many military, civilian, 
and research requirements for environmental data However, 
because the requirements of NOAA and DOD are different, the 
agencies may develop programs that meet their own needs but not 
the other’s. If the agencies cannot find a way to build a partnership 
that facilitates both efficient and effective decision-making on data 
continuity needs, the needs of both agencies may not be adequately 
incorporated into the new programs. 

• Insufficient oversight of new prognun managemejit l-nder its new 
JPSS program, NOAA plans to transfer parts of the NPOESS 
program to NASA, but it has not yet defined how it will oversee 
NASA’s efforts. We have reported that NASA has consistently 
underestimated time and cost and has not adequately managed risk 
factors such as contractor performance. Because of these issues, we 
listed NASA’s acquisition management as a high-risk area in IfiOO. 
and it remains a high-risk area today.'* NOAA officials reported that 
they are developing a management control plan with NASA anti 
intend to perform an independent review of this plan when it is 
completed. They could not provide a time frame for its completion. 
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Without strong NOAA oversight of NASA's management of program 
components, JPSS may continue to face the same cost, schedule, 
and contract management challenges as the NPOESS program. 

• Cost growrJi resu/tin^ from contract and program changes. Because 
neither acquisition has fully developed plans for their respective 
programs, it is unclear whether contracts will need to be fully or 
partially terminated, and what the terminations and other program 
changes could ultimately cost. We have previously reported that if 
the government decides to terminate a contract for convenience, it 
must compensate the contractor — in the form of a termination 
settlement — for the work it has performed.* However, a settlement 
only addresses the government’s obligation under a terminated 
contract, and there may be additional costs. For example, additional 
costs could result from awarding a new’ contract to replace a 
terminated contract. Until NOAA and DOD make decisions and 
plans for their programs, the full cost of contract and program 
changes will be unknown. 

NOAA, NASA, and DOD acknowledge that there are risks associated 
with the transition to new programs, but they have not yet established 
plans to mitigate these risks. 

Wlule NOAA and DOD are developing plans for their new programs, the 
dev'elopment of key NPOESS components is continuing. In recent 
months, the program completed the development of the critical 
imaging sensor, called the Visible/Infrared Imager/Kadiometer Suite 
(VIIRS), and delivered it to NASA for integration onto the NPP satellite. 
Four of the five sensors intended for NPP are now on the spacecrafl. In 
addition, the program continues to work on components of the first 
and second NPOE^ satellites, which are to be transferred to NOAA 
and DOD to become part of their respective follow-on programs. 
How'ever. the expected launch date of the NPP satellite has been 
delayed by 9 months (moving the launch date to September 2011 or 
later), due to technical issues in the development of the NPP sensor 
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that has not yet been integrated. In addition, the development of (he 
VIIRS sensor for the first NPOESS or JPSS satellite is experiencing 
significant cost overruns. Further, the program is slowing down and 
may need to stop work on key components because of potential 
contract liabilities and funding constraints, but it has not developed a 
prioritized list on what to stop first. 

Until the transition risks are effectively mitigated, and unless selected 
components are able to continue scheduled development, the launches 
of NPP and the first NOAA and DOD satellites could be further delayed. 
Further launch delays are likely to Jeopardize the availability and 
continuity of weather and climate data. For example, the POES satellite 
currently in the afternoon orbit is expected to reach the end of its 
lifespan at the end of 2012. If NPP is delayed, there could be a gap in 
polar satellite observations in the afternoon oii)it. Similarly, a delay in 
the launch of the first JPSS satellite may lead to a gap in satellite data 
after NPP reaches the end of its lifespan. 


Federal Efforts to Ensure the Long-term Provision of Environmental 
Data from Satellites Are Lacking 

For over a decade, the climate community has clamored for an 
interagency strategy to coordinate agency priorities, budgets, and 
schedules for environmental satellites over the long term — and the 
governance structure to implement that strategy. Specifically, in 
1999, the National Research Council reported on the nee<l for a 
comprehensive long-term earth obst^rvation strategy and. in 2000. 
for an effective governance structure that would balance 
interagency issues and provide authority and accountability for 
implementing the strategy." The National Research Council and 
others have repeated these concerns in multiple reports since then, 
including after the agencies responsible for NPOESS canceled key 
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climate and space weather sensors from the program in 2006.'^ 
Similarly, in 1999, the Administrators of NOAA and NASA wrote 
letters to OSTP noting the need for an interagency strategy and the 
means to implement it 

While progress has been made in developing near-term interagency 
plans, this initiative is languishing without a Tirm completion date, 
and federal efforts to establish and implement a strategy for the 
long-term provision of satellite data are insufficient. Specifically, in 
2005, the National Science and Technology Council’s Committee on 
Environment and Natural Resources established L'SGEO to develop 
an earth observation strategy and coordinate its implementation. 
Since that time, USGEO assessed current and evolving 
requirements, evaluated them to determine investment priorities, 
and draftctl the Strategic Assessment Report — a report delineating 
near-term opportunities and priorities for earth observation from 
both space and ground. According to agency officials, this report is 
the first in a planned series, and it was approved by OSTP and 
multiple federal agencies in May 2009. However, OSTP has not yet 
forwarded the draft to the Committee on Environment and Natural 
Resources and the President’s National Science and Technology 
Council because it is reconsidering whether to revise or move 
forward with the plan. USGEO oHicials could not provide a schedule 
for completing this near-term inter^ency plan. 

This draft report is an important first step in developing a national 
strategy for earth observations, but it is not sufficient to ensure the 
long-term provision of data vital to understanding the climate. The 
draft report integrates different agencies’ requirements and 
proposes continuing or improving earth observations in 17 separate 
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areas, using both satellite and land-based measuring systems. 
However, the report does not include costs, schedules, or plans for 
the long-term provision of satellite data. While tlie report does note 
the importance of continuing certain near-term plans for sensors, it 
does not make recommen<lations for what to do over the long term. 

In addition, the federal government lacks a clear process for 
implementing an interagency strategy. Key offices within the 
Executive Office of the President with responsibilities for 
environmental observations, including OSTP and the Council for 
En\'ironmental Quality, have not established processes or time 
frames for implementing an interagency strategy — including steps 
for working with 0MB to ensure that agencies' annual budgets are 
aligned with the interagency strategy. As a result, even if an 
interagency strategy was finalized, it is not clear how OSTP and 
0MB would ensure that the responsibilities identified in the 
interagency strategy are consistent with agency plans and are 
funded within agency budgets. 

I’ntil an interagency strategy for earth observ'ation is established, 
and a clear process for implementing it is in place, federal agencies 
will continue to procure their immediate priorities on an ad hoc 
basis, the economic benefits of a coordinated approach to 
investments in earth observ'ation may be lost, and the continuity of 
key measurements may be jeopardized. This will hinder our nation's 
ability to understand long-term climate changes. 

Federal Agencies I.ack a Strategy for the Long-term Provision of Space Weather Data 

While key federal agencies have taken steps to plan for continued 
space weather observations in the near term, they lack a strategy for 
the long-term provision of space weather data. Similar to 
maintaining satellite-provided climate obsen.'ations. maintaining 
space weather observ'ations over the long term is important. The 
National Space Weather Program, the interagency coordinating 
body for the Ignited States space weather community, has 
repeatedly recommended taking action to sustain the space weather 
observ’ation infrastructure on a long-term basis. 

Agencies participating in the National Space Weather Program have 
taken short-term actions that may help alleviate near-term gaps in 
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space weather observations, but OSTP has not approved or released 
two reports that are expected to establish plaius for obtaining s|>ace 
weather observations over the long term. Specifically. NOAA and 
DOD are seeking to replace key experimental space-observing 
satellites." Further, the National Space Weather Program recently 
developed two reports at the request of OSTP documenting specific 
recommendations for the future of space weather, one on what to 
do about a critical NASA space weather satellite, called the 
Advanced Composition Explorer, and the other on the replacement 
of the space weather capabilities removed from the NPOESS 
program. The program submitted the reports in October and 
November of 2009, respectively. However, OSTP officials do not 
have a schedule for approving or releasing the reports. 

While the agencies’ short-term actions and the pending reports hold 
promise, federal agencies do not currently have a comprehensive 
interagency strategy for the long-term provision of space weather 
data. Until OSTP releases the reports, it will not be clear whether 
they provide a clear strategy to ensure the long-term provision of 
space weather data — or whether the current efforts are simply ad 
hoc attempts to ensure short-term data continuity. Without a 
comprehensive long-term strategy for the provision of space 
weather data, agencies may make ad hoc decisions to ensure 
continuity in the near term and risk making inefficient decisions on 
key investments. 


Implementation of Recommendations Could Help Ensure Near- and 
Long-Term Satellite Continuity 

In the report being released today, we are making recommendations 
to ensure that the transition from NPOESS to its successor 


'*NOAA has m^ursted fundlnK in fiscal year 201 1 to refurbbh NASA's Deep Space Cllniale 
ObservaUny ^tacecraft to replace the experimental Advanced C'omposlUon Explorer 
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programs is efficiently and effectively managed." Among other 
things, we are recommending that the Secretaries of Defeiise and 
Commerce direct their respective NPOEISS follow-on programs to 
expedite decisions on the expected cost, schedule, and capabilities 
of their planned programs; direct their respective NPOESS follow-on 
programs to develop plans to address key transition risks, including 
the loss of skilled staff, delays in contract negotiations and setting 
up new program offices, loss of support for the other agency's 
requirements, and oversight of new program management; and 
direct the NPOEiSS program office to develop priorities for work 
slowdown and stoppage to allow tlie actl\ities Utat are most 
important to maintaining launch schedules to continue. 

In written comments on the NPOESS report, both NOAA and DOI) 
agreed with our recommendations and identified plans to implement 
them. In addition, NASA made comments on two of our findings. 

For example, NASA commented on our finding that NOAA would 
need to provide enhanced oversight of NASA’s management of the 
JPSS program. NASA officials asserted that the proper basis for 
comparison should not be their leading-edge research missions, but, 
instead, should be their operational eiuironmental satellite 
programs. However, the JPSS program does include leading-edge 
sensor technologies, and the complexity of these sensor 
technologies has been a key reason for the cost growth and 
schedule delays experienced to date on the NPOESS program. Thus, 
it will be important for both NOAA and NASA to ensure that the 
subcontractors are adequately managed so that technical, cost, and 
schedule issues are minimized or mitigated. The full text of the three 
agencies' comments and our evaluation of those comments are 
provided in the accompanying report. 

In the report issued in April, we made recommendations to improve 
long-term planning for environmental satellites.* Specifically, we 
recommended that the Assistant to the President for Science and 
Technology, in collaboration with key Executive Office of the 
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President entities (including the Oftlce of Science and Technology 
Policy, the Office of Management and Budget, the Council on 
Environmental Quality, and the National Science and Technology 
Council) establish a deadline to complete and release three key 
reports on environmental observations. We also recommended lha( 
the Assistant to the President direct USGCO to establish an 
interagency strategy to address the long-term provision of 
environmental observations from satellites that includes costs and 
schedules for the satellites, as well as a plan for the relevant 
agencies' future budgets, and establish an ongoing process, with 
timelines, for obtaining approval of the interagency strategy and 
aligning it with agency plans and annual budgets. 

When asked to comment on our report, the Executive Office of the 
President did not agree or disagree with our recommendations; 
however, officials noted that OSTP is currently revising USGEO's 
Strategic Assessment Report to update information on launch 
schedules and on the availability of certain measurements that have 
changed since completion of the report a year ago. In crafting this 
strategy, it will be important for OSTP to address long-term 
interagency needs and to work with 0MB to ensure that the long- 
term plans are aligned with individual agencies' plans and budgets. 
If the plan does not include these elements, individual agencies will 
continue to address only their most pressing priorities, other 
agencies’ needs may be ignored, and the government may lose the 
ability to effectively and efficiently address its earth observation 
needs. 


In summary, at the end of this fiscal year, the federal government 
will have spent 16 years and almost $6 billion to combine two legacy 
satellite programs into one, yet will not have launched a single 
satellite. Faced with expected cost growth exceeding $8 billion, 
schedule delays of over 5 years, and continuing tri-agency 
management challenges, a task force led by the President's Office of 
Science and Technology Policy decided to disband NPOESS so that 
NOAA and DOD could pursue separate satellite acquisitions. Wliilo 
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the two agencies are scrambling to develop plans for their 
respective programs, it is not yet clear what the programs will 
deliver, when, and at what cost, but it is very likely that they will 
cost more than the existing NPOESS baseline and recent program 
office estimates. Timely decisions on cost, schedule, Jind capabilities 
are needed to allow both acquisitions to move forward. In addition, 
the agencies face a number of transition risks, but neither agency 
has developed plans to mitigate these risks. Meanwhile, the NPOESS 
program is continuing to develop components of the NPP satellite 
and components of the first two satellites. However, program 
officials reported that they have slowed all development work, and 
may need to stop work on these deliverables. Slowing or stopping 
work could further delay the satellites’ launches, but the program 
has not developed a prioritized list of what to stop first to mitigate 
impacts on satellite launches. Until it does so, there may be an 
increased risk of gaps in satellite data 

Although initial steps have been taken to ensure the short-term 
continuity of key climate and space weather measurements from 
satellites, the federal government has not taken the necessary steps 
to ensure the long-term sustainment of these critical measurements. 
For example. NOAA recently removed sensors from JPSS that were 
originally planned for the NPOESS satellites in the aftentoon orbit, 
but it is unclear how this will affect other agencies and programs. 
Until an interagency strategy for earth observation is established, 
and a clear process for implementing it is in place, federal agencies 
will continue to procure their immediate priorities on an ad hoc 
basis, the economic benefits of a coordinated approach to 
investments in earth observation may be lost, and the continuity of 
key measurements may be lost. Tltis will hinder our nation's ability 
to understand long-temt climate changes and risk our ability to 
measure, predict. ai\d mitigate the effects of space weather. 
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Chairman Miller. Thank you, Mr. Powner. 

Mr. Broun is recognized for a unanimous consent request. 

Mr. Broun. Thank you, Chairman. I ask unanimous consent that 
Mr. Rohrabacher, who is a member of the full committee but not 
this subcommittee, be allowed to participate as if he is a member. 

Chairman Miller. I will wait longer than I usually would for an 
objection to that. 

All right. Without objection, that is so granted. 

Mr. Broun. Mr. Chairman, if I could yield for 30 seconds, I 
would like to thank Mr. Powner for y’all’s hard work, and I particu- 
larly want to thank you for your yearly reports and all that you 
have done for this committee. Without your hard work and partici- 
pation it would be very difficult for us to do our job. So thank you 
very much. 

I yield back, Mr. Chairman. 

Chairman Miller. All right. We now need to go vote. You all are 
at ease. We will be back. 

[Recess.] 
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Chairman Miller. I will recognize myself now for five minutes 
of questions. 

I know this isn’t fair, and it is a lot more complicated than this, 
that DOD had different needs from NOAA, but the solution of hav- 
ing NOAA have one satellite with the afternoon orbit and DOD 
having its own satellite for the morning orbit felt a little like a kin- 
dergarten teacher sending one child to — two children to different 
corners because they can’t stop arguing. 

And we do need you all to get along. The DOD needs to get data 
from NOAA, NOAA needs to get the data from DOD, and we need 
to make sure that you all play nice in the future. 

Mr. Klinger, what plans does DOD have to work with NOAA to 
make sure they get the data that they need and to make sure that 
you get the data from NOAA that they have that you need? 

Mr. Klinger. Mr. Chairman, I think it’s not just the plans that 
we have. We actually have ongoing interaction right now with both 
NOAA and NASA. Start with one point. We are going to continue 
the relationship we have had that I mentioned in my opening 
statement with respect to ground operations. The ground system 
and the on-orbit operations, the Defense Department will be de- 
pendent, just as it has been, on NOAA for the ground system and 
for the operations, day-to-day operations as we are with our cur- 
rent generation, the Defense Meteorological Satellite Program. 

But, looking forward, one of the reasons we are moving very de- 
liberately within the Defense Department is to ensure that we do 
not take an action unilaterally that inadvertently places any of 
NOAA or NASA’s equities, and specifically the NPP program, in a 
disadvantaged position. So everything that we are doing with re- 
spect to the Defense Weather Satellite System is measured and as- 
sessed not just through the lenses that we would normally use on 
a DOD-only satellite system, which would be defense and/or intel- 
ligence equities — but, in fact, we thoroughly ensure first within the 
Department that we are not going to do something that has — dis- 
advantages one of our civil partners, whether that’s in terms of 
thinking through what we want to do in the morning orbit — ^but ab- 
solutely with respect to what changes we end up making, if any, 
to the existing contract. 

So, we — and NOAA and NASA, in my view — are inextricably tied 
together in terms of how we move forward, though — as you pointed 
out — there will be separate spacecraft programs provisioning the 
morning and afternoon orbits. 

Chairman Miller. Okay. Ms. Glackin, how about NOAA’s plans 
to play nice? 

Ms. Glackin. We are very comfortable with the arrangement we 
are moving into. We have literally, again, decades worth of history 
in cooperating with the Department of Defense and sharing mete- 
orological data. We work closely with the Air Force. I personally es- 
tablished a working relationship with General Sheridan, who is the 
director of satellite and missile command out in California that will 
have oversight of Defense Weather Satellite System, and we have 
been talking back and forth, as has Mary Kicza, my director of our 
satellite line office. 

So I think that we have this experience doing this, we have a lot 
of commonality among our users for sharing of data there. We work 
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closely through the Office of Federal Coordinator for Meteorology 
as a central focus for coordinating requirements and things like 
this. 

So I am quite comfortable moving forward. 

Chairman Miller. Dr. Abbott, does OSTP plan to play a con- 
tinuing role in assuring the necessary cooperation, information 
sharing, et cetera, between DOD and NOAA? 

Ms. Abbott. Yes, we do, because it is of great interest to Dr. 
Holdren and myself to see this decision through to an end point. 

And I would add that, all along, from the beginning of the 
taskforce’s operations until reaching a decision, the communication 
and coordination across the agencies has been extraordinarily good. 
We’ve had a lot of difficult moments in which we have had to deal 
with some issues that were hard to decide, but in fact, the coopera- 
tion has been quite good, and we have been able to negotiate 
through a lot of challenging moments. And I think, at the end of 
the day, we’ve got a program going forward that is consistent with 
the visions of the agencies and their particular programs, and it 
makes some sense for the nation. 

Chairman Miller. My time has expired. I now recognize myself 
for a second round of questions. 

Mr. Powner, you — in your testimony in the GAO reports you said 
that there are still challenges and uncertainties in a polar satellite 
program. What is your take on the importance of agency coopera- 
tion and what must be done to address any issues there effectively? 

Mr. Powner. Well, just to reiterate, touching base on some of the 
points that were made, I agree with Ms. Glackin that there is dec- 
ades of experience, but if you look at the NPOESS program, that 
was not a model for interagency coordination. So it’s great that we 
are — Mr. Klinger is making comments that we are going to work 
together. I think the key thing moving forward is, if you look at 
the first satellites that are planned, the NOAA satellite, JPSS, is 
almost identical to NPP. I mean, that is the plan, and when you 
look at the initial plan for DOD, you clearly see their requirements 
when you look at the microwave sensing capabilities, the SEM in- 
strument that Mr. Klinger mentioned. 

I think it will be very important as they go forward with the four 
satellites that there’s a sharing of the sensors that will be included 
so that the different agencies’ requirements are considered. That 
was clearly one of the transition risks that we mentioned in our re- 
port, that taking into consideration the other agencies’ require- 
ments is still vital moving forward. 

Chairman Miller. Okay. Mr. Powner, you testified that we still 
do not have a comprehensive plan, strategy for climate observation. 
What is — who is your — who is it that you think should be in charge 
of developing that comprehensive policy, that comprehensive plan? 
How should we go forward and make sure that we correct that defi- 
ciency? 

Mr. Powner. Well, I think there’s been some initial steps 
through the Office of Science and Technology Policy. There is an 
interagency working group, and they’ve put together some initial 
plans that lay out the climate observations that we need to ensure 
that there is continuity. I think there is 17 key observations that 
they are focused on, and the key going forward is that OSTP con- 
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tinues to exercise that leadership role so that we have the appro- 
priate interagency coordination for continuity of all those key cli- 
mate observations. 

Chairman Miller. Okay. Ms. Abbott, you, of course, heard the 
testimony earlier and know the GAO’s view on this. What role does 
OSTP plan to play in making sure there is a comprehensive plan 
for climate observation? 

Ms. Abbott. So, as I said in my testimony, what — now that the 
NPOESS decision is behind us, we actually are going to focus at- 
tention on the follow-on to that U.S. Group on Earth Observations 
report, and to try to turn some of those considerations of the 17 pri- 
ority areas into real priorities, aligned with budgets, aligned with 
agency cooperation and coordination and developing a strategy 
from that. 

Chairman Miller. We will take just a two-minute recess. I think 
there are members who are planning to come back — or there were, 
and I think we are going to — we need to check on their status. If 
not, we will be done, but we will be in recess for a couple minutes. 
And you all can talk among yourselves. 

[Recess.] 

Chairman Miller. I understand Mr. Bilbray is on his way, but 
I will now recognize myself for a third round of questions until he 
gets here. 

And these are questions, I think, that Mrs. Dahlkemper had in- 
tended to pursue had the hearing today not been disrupted. 

Undoubtedly the reason that there are so many well-behaved 
people in the room today is that there are still a lot of unresolved 
questions about contractors, and certainly Northrop Grumman has 
been waiting with bated breath for the resolution of some of these 
issues and perhaps others as well. 

GAO has criticized the program as not having made the transi- 
tion decisions necessary. What is now — what role do you see for 
Northrop Grumman in the now two new programs, now two pro- 
grams, and what can be done to expedite any decisions made with 
respect to Grumman? 

Ms. Glackin. 

Ms. Glackin. Well, I think that what I would comment on is 
NOAA and Department of Defense, I believe, are both very inter- 
ested in leveraging the expertise and experience and investments 
that the government has with Northrop Grumman; however, we 
have made no final decisions in going forward at this point. 

Chairman Miller. Mr. Klinger. 

Mr. Klinger. I would echo what Ms. Glackin said. As I men- 
tioned in my opening statement one of the things that is a priority 
to us within the Department and also to our civil — our agency 
counterparts and partners is to maximize the degree to which we 
can take advantage of the investment that we made in NPOESS, 
and that at the first order includes the expertise that Northrop 
Grumman as the prime has gained. 

In general at the moment I would just offer the following that 
the contract right now is under the purview of the Air Force and 
its contracting officer. We’re still working through what the specific 
changes that will attend the restructuring will have and that may 
or may not require some renegotiation and changes to the contract. 
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I don’t think, as a result, it is appropriate for me, nor are we really 
ready at this point to provide those details. 

There is no question that, as the Air Force sorts through that in 
the run-up to the deadline of August 10, the Air Force will prepare 
and update the acquisition strategy, including the specific contract 
issues, and those will be submitted through our office to the Under 
Secretary, Dr. Carter, and then that will become clear. 

Chairman Miller. Okay. Mr. Powner, any observations on the 
need to — or how to expedite issues with contractors? To resolve 
those. 

Mr. Powner. Well, clearly, I think a key decision moving forward 
will be the size of the bus and the, you know, clearly with JPSS- 
1 they decided to go with an NPP-like bus, but the size of the bus 
will drive decisions. That will be a key driver going forward in 
terms of the amount of contract leverage Ms. Glackin mentioned. 

Chairman Miller. Okay. Despite the fact I have two minutes 
left on my questioning, I will now yield back to myself the balance 
of my time and now recognize Mr. Bilbray for five minutes. 

Mr. Bilbray. Thank you, Mr. Chairman. 

Let me sort of follow up and ask for sort of a clarification on 
something that is near and dear to a lot of us that spend a lot of 
time out in the water. You know, thousands of Americans both in 
the military and civilian depend on the EPIRB locating devices, the 
Emergency Satellite Communication Systems. And there is an as- 
sumption out there that if a mariner, if an aircraft goes down and 
that EPIRB goes off, that the authorities will be there in a very 
short period. We will know you are in trouble, know where you are, 
or whatever. 

What has happened with the search and rescue satellite-aided 
tracking system, and what is going to be the impact to the con- 
sumer on this? 

Ms. Glackin. I would be happy to take that one. I certainly 
agree with you, sir. Search and rescue capabilities that our sat- 
ellites provide are really a tremendous benefit to society and in 
particular to mariners and aviators. 

This type of instrument we have flown or some period of time. 
It turns out to be a highly reliable instrument, and for the most 
part lasts long after the life of other instruments on a spacecraft. 
So today, for example, in the afternoon orbit we have three of these 
that are currently running and operational. 

With our decision to go with an NPP-like clone for the JPSS-1, 
that particular instrument won’t fit on that bus. However, we are 
still searching, and we will be looking at whether we, in fact, need 
to fly it because of the redundancy up there and on what platform 
we will fly that in that timeframe. 

So that remains an open question now, but you should not doubt 
our commitment to ensuring the continuity of that capability. 

Mr. Bilbray. Well, you know, I really worry about seeing that 
get bumped on this technology because, you know, we have got an 
F-18 go down, the system is being depended on for pilots, we re- 
quire it on American Flag votes, we really encourage civilian mari- 
ners to carry this, and this assumption that somehow the United 
States will keep this umbrella protection, I have the experience 
just last year of losing, being dismasted off of Nicaragua with my 
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family. There was the assumption there that if we really, really 
needed something, we could flip that switch and within a matter 
of hours people would know where we were and we were in trouble. 

My biggest concern is what is the lag time now and should we 
be telling our consumers now that, look, maybe you want to go to 
the spot system, maybe you want to invest in a private alternative 
because the Federal Government’s facility is not going to have the 
coverage or the capability that we said it was going to have within 
the next couple of years. 

Ms. Glackin. Congressman Bilbray, I would like to assure you 
we will have that capability there. We are committed to providing 
that, it was part of the JPSS suite, so as we make decisions going 
forward on exactly what — how we will fly that instrument, we will 
certainly keep this committee and you informed about that. 

Mr. Bilbray. Now, by the — without the polar sensors which are 
really the locators, I mean, our stationaries can tell us that some- 
body is in trouble, but trying to figure out where they are precisely 
is absolutely essential on this. How do we make that assurance if 
we are not going to have that as part of our polar system? 

Ms. Glackin. It will be included in the JPSS system. It is just 
not going to fly on the first bus that we have announced. So we 
have more decisions to make, and we will be making them in the 
months ahead about how to fly the one climate instrument that 
isn’t flying called TSIS, the Total Solar Irradiance, as well as 
search and rescue, and there is a third set of instruments known 
as user services, data collection capability. 

So all three of those announcements are yet to come. 

Mr. Bilbray. That is based on the assumption that there is a 
budget for this? 

Ms. Glackin. That is correct, and there is. The President’s fiscal 
year ’ll budget includes all of the resources for that. 

Mr. Bilbray. Do we have — that is a proposed budget? 

Ms. Glackin. It is a proposed budget. Yes. 

Mr. Bilbray. So, you know, we are still in this thing, and I hope 
that we all remember we are still operating with a proposed budget 
from the Executive Branch, so all of this is still up in the air. 

Ms. Glackin. Absolutely. 

Mr. Bilbray. And so we have got to make sure we condition that 
if we can get this thing approved, if we can go down there, you are 
showing us. 

Let me go back to this total solar, you know, sensor issue. It al- 
most appears to somebody who would be a skeptic that why would 
the Federal Government be backing off on this sensor when we are 
talking about the potential climate change, whatever, because I 
think we all agree the greatest skepticism is coming from those 
who are saying that the impact of the solar flares and the solar im- 
pact on the temperatures is grossly underestimated by models or 
operating off that. 

To retreat from having those sensors would almost leave some of 
my colleagues, including my surfing buddy to the right here, to 
claim that there might be some cynical or conspiracy to make sure 
those — that data is not collected because it may show that the mod- 
eling have grossly underestimated the effect of solar radiation. 
What would you say to my colleague about that kind of perception? 
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Ms. Glackin. I would like to assure you and the committee that 
we have not backed off from flying the sensor. We will fly the sen- 
sor in this timeframe. The announcement that we made to fly an 
NPP-like bus, which is a smaller bus, is driven by our need to 
avoid a gap in this afternoon orbit. It represents the lowest tech- 
nical and schedule solution for us. 

So we are still working on our exact plans for flying these three 
sensors that do not fit on that bus, but you should not doubt our 
commitment to ensuring those will be flown. 

Mr. Bilbray. Now, look. I am going to be very frank with you. 
The American people watch what is going on in Washington and 
what is going on with the Federal Government. There are a lot of 
people making a lot for promises that affect average Americans’ 
personal lives; their health, their lifestyle, their prosperity, and a 
lot people in this city are telling the American people trust us. We 
can get this done. Trust us. We can do the job properly. 

When we see, when the American people see the handling of this 
proposal where you have got, you know, multiple jurisdictions and 
what looks like an absolute shamble of a strategy and implementa- 
tion, I mean, you understand why people really do get concerned 
when Washington extends its footprint, say we are going to man- 
age personal lives of people better, and don’t worry about it, and 
they sit there and say, look, you know. You have got groups like 
the Federal Government who for a decade has been trying to do 
electronic medical records and are no closer now than they were 
ten years ago. Or the fact that we are talking about our satellites, 
and look what you guys did with that. You expect me to trust you 
with my family’s future? 

How do we tell the American people that, look, we can learn from 
our mistakes, and we can move forward? How can we say that — 
don’t use this as an example of how the Federal Government 
screws up. What can I tell my constituents out of this experience? 

Ms. Glackin. Yeah. I think the restructure of the NPOESS pro- 
gram does three things for us. One is it really clarifies the acquisi- 
tion responsibilities. Number two, it allowed us to propose a budget 
to the Congress that we think is adequate to cover what is here, 
and the third is it allows us to align with a proven acquisition cen- 
ter that can bring the government expertise to bear for the over- 
sight of this. 

As part of that last part of it, I would like to highlight to this 
committee that NOAA and NASA will use independent review 
teams, so over and above what GAO might do on this program, we 
will use independent review teams to review our plans, assess our 
progress. We have been doing that with the GOES-R program, we 
will be doing that with the JPSS as we move forward. 

So we are not just allowing it to ourselves and our own oversight, 
but we are seeking independent review as well. 

Mr. Bilbray. Thank you. 

Chairman Miller. Mr. Rohrabacher is recognized for five min- 
utes. 

Mr. Rohrabacher. I would like to thank my colleague for asking 
the questions in my name, of course. First of all, Mr. Chairman, 
thank you very much for holding this very significant hearing, and 



71 


I think the witnesses have given us a lot to think about, and I ap- 
preciate the high caliber of witnesses that we have. 

I notice it said that we have gone from — NPOESS has gone from 
$7 billion in 2002, to $15 billion. Think what could we have done 
with all of that extra money that Brian was talking about, and I 
guess we could have given it to Goldman Sachs coalitions and 
things like that. 

So there has been a lot of money wasted here in Washington, 
DC. A lot of money over the last couple years, and I would hope 
that this was — let me put it this way. This was a try. They were 
trying to accomplish something, and they did not succeed in accom- 
plishing what they set out to do. And I think that is less of a waste 
than some of the money that we spent in the last 18 months in the 
name of stimulus that has gone into the pockets of wheeler dealers 
on Wall Street, et cetera, et cetera. 

But back to this. Of — when we are talking about why this failed 
or how we couldn’t reach the goal that we had in mind, one of those 
things — is one of those goals the technology we needed to make the 
climate determinations? There is a difference between climate and 
weather, and the technology for this project between determining 
what weather is going to be and the whole idea of climate research, 
was the technology needed for this climate research, which I con- 
sider to be a very, very questionable, goal in the first place, was 
that part of the failure that we have here? 

Mr. SCOLESE. No, sir. I don’t think it was because there is a mis- 
sion flying today that we launched several years ago called Aqua 
that is flying sensors that are — that were, if you will, the prede- 
cessors of the sensors that were selected for NPOESS, and they are 
doing climate and weather measurements, although it is a research 
mission, so it is not tied into the operational stream. 

So the technology and the — for accomplishing what NPOESS was 
going to do has been demonstrated. It is flying. One of those cen- 
ters has been flying for over ten years now. 

Mr. Rohrabacher. But it was — so we — it would not be accurate 
to say that climate change, which some of us believe is not man- 
made and thus we believe frankly it is a phony issue, but that com- 
mitment to studying that and the technology needed to do that 
study was not part of the reason why we went from 7 to 15 billion 
and have not been able to accomplish the mission? 

Mr. ScoLESE. I would not say that the technology was. No. 

Mr. Rohrabacher. Okay. Does anyone else have a comment on 
that? Okay. 

And what — how much was this? Okay. So what do we say is the 
cause that — of this debacle? Do we say it was — was there, in fact, 
technology that we couldn’t develop? Did we have a problem with 
procurement problems here? Was it the launch systems that we 
know there was some problem here with which launch systems 
were going to be able to do this. Or is this just a lack of — in the 
beginning it sounds like we just — we had too much confidence that 
various bureaucracies could work together. 

So what was the main driver of this debacle? 

Ms. Glackin. I will take a cut at that and invite my colleagues 
to chime in here, but I think as this Committee heard last year 



72 


when they did a hearing on this and heard from Tom Young, the 
independent review team chair, he highlighted several things. 

One is the overall management structure and the — because of 
the agencies’ missions, responsibilities, their postures and all, the 
difficulty in being able to provide adequate oversight. He also high- 
lighted to this committee that we were developing this satellite sys- 
tem in a way that neither NOAA, NASA, or DOD would develop 
one on their own, and that, in fact, meant that we weren’t using 
a proven government acquisition center. So we weren’t availing 
ourselves of talent that we had within the Federal Government to 
provide 

Mr. Rohrabacher. But the bureaucracy wasn’t right. I mean, it 
wasn’t because it hadn’t done this type of thing before, and it 
wasn’t — but it wasn’t the technology. 

But we have — didn’t I hear Mr. Powner suggest that we are 
still — there is still some technological risk at play right now? 

Mr. Powner. Yeah. Mr. Rohrabacher, there is one sensor — that 
is, VIIRS — which has caused some problems with some of the over- 
runs that you mentioned and with JPSS-1, the first NOAA sat- 
ellite. That’s still not out of the woods. 

But I would directly answer your question and say that every 
level was at fault with NPOESS. There was issues with executive 
level oversight, with the tri-agency overseeing it. There were issues 
with program management, managing the program, and there were 
issues with contractor and subcontractor oversight and perform- 
ance. 

So there was — almost every layer you look at there were issues 
when you looked back over the years with what went wrong. 

Mr. Rohrabacher. We wish all of you success in trying to put 
this back together again so that that $15 billion that has been in- 
vested by the taxpayers aren’t just — doesn’t just go to waste. So if 
we can — so thank you very much for focusing on this and being 
very frank with us today, and we will be following this project and 
hopefully get it done so that we can get — we can salvage something 
out of this effort that is of value to the American people. 

Thank you very much, Mr. Chairman. 

Chairman Miller. I understand Mrs. Dahlkemper is on her way, 
but — no, she is not. Okay. My new information, she will not be 
here. 

I now recognize myself for one more round of questions. 

Mr. Powner, you mentioned the VIIRS sensor as being the one 
that was most difficult. Is that for climate research, or is that for 
weather forecasting? 

Mr. Powner. I think when you look at VIIRS, it is probably a 
combination of a number of things, and clearly VIIRS is on NPP, 
the demonstration satellite that is going up, but it is also being 
built for the first NOAA satellite, and in our report being released 
today, we do mention that that satellite right now is viewed as 
high risk for that first NOAA satellite. 

Chairman Miller. Ms. Glackin, what will be the effect of a con- 
tinuing resolution on funding for the 2011 budget year, and will 
that affect a launch date for the two new programs? 

Ms. Glackin. The President’s fiscal year 2011 budget is critical 
for us being able to move forward with the JPSS program. So in 
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the event of a continuing resolution I believe we would work 
through the Administration with Congress to see what our options 
are, to be able to move forward here. We are quite sensitive to the 
fact that this is proposed as a new program in the 2011 budget, 
and Congress hasn’t made a determination on that yet. So we have 
been working with both this committee and our appropriations 
staffs as well in that regard. 

Chairman Miller. Okay. Mr. Klinger, same questions. 

Mr. Klinger. I would just echo what Ms. Glackin said, which is 
that it is imperative that we get those funds to begin the DWSS 
program so we will be doing essentially mirroring what NOAA does 
in the event of a continuing resolution, which is to work through 
the Administration and secure the release and funds that are ap- 
propriate. 

Chairman Miller. I like the two of you agreeing with each 
other. That is — all right. 

Ms. Abbott, do we have a comprehensive catalog of our existing 
assets for earth observations, and do you have an understanding of 
the set of observations that need still be obtained? 

Ms. Abbott. The USGEO report that I mentioned before that 
Mr. Powner spoke of in their report noted is the first step in devel- 
oping such a catalog. The agencies got together and identified the 
seven — through looking through the lens of environmental policy 
requirements, what are the major observations that are needed to 
address those policy issues? 

And so we have what is close to a catalog of needs. What we 
don’t have is the articulation of that catalog against a set of prior- 
ities and budgets. And that is the next step. 

Chairman Miller. Mr. Scolese, I understand that the new JPSS 
program will be run out of the Goddard Space Flight Center. How 
many positions, both NASA and contractor staff, do you expect to 
manage this acquisition, this new program, and how will those 
staffing levels compare to the NPOESS integrated program office, 
which was projected to have about 170 staff? 

Mr. Scolese. Well, let me take it backwards if you might. One 
of the reasons that Tom Young suggested that the program be put 
at an acquisition center isn’t because of the number of people that 
are on the project but because of the number of people that can 
support the project. At Goddard or at the Air Force’s SMC, we are 
procuring or building lots of satellites and lots of sensors and all 
of that technical capability with our engineering directorates and 
safety and mission assurance directorates and science organiza- 
tions (in the case of Goddard) come to bear, to help that organiza- 
tion go off and achieve its goals. By having the ability to look 
across many projects that are — some ahead of where you are at, 
some behind where you are at, some using the same contractors — 
you can identify issues that an individual project that is isolated — 
as the IPO was — wouldn’t see. 

So the fact that it is at the Goddard Space Flight Center is prob- 
ably the most critical element of the program because you bring all 
those resources to bear, to help the project succeed. 

As far as the size of the project, it would be about the size of the 
IPO, about 100 or so, civil servants and contractors working it, and 
the staffing is going to come from very experienced people as I 
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mentioned in my opening statement. We are bringing some of the 
best people from our projects. The lead of it will be the very suc- 
cessful leader of the Hubble servicing missions. We are bringing in 
as their deputy the person who did the Solar Dynamics Observ- 
atory, who has built a number of satellites, and we will be bringing 
in people of that caliber — or have already brought people of that 
caliber — from NASA and NOAA and the IPO in to go off and man- 
age this program and oversee it. 

Chairman Miller. I now recognize Dr. Broun for five minutes of 
questions. 

Mr. Broun. Thank you, Mr. Chairman. I think Mr. Bilbray had 
a question. Is that correct? I would yield to him. Mr. Bilbray. 

Mr. Bilbray. With the Chairman’s permission. 

Question about the sensors. Are we including maintaining capa- 
bility to be able to detect ozone and suspended particulates? 

Ms. Glackin. Yes, we are. We have the OMPS sensor, both the 
Nadir and the Limb, as part of JPSS-1. 

Mr. Bilbray. Okay. Mr. Chairman, just for the record, I know 
people on this Committee have chuckled about the whole concept, 
but I think that we really got to understand how important this as- 
pect is of the suspended particulates and its affects and the ozone 
issue, because there have been legitimate concerns raised about 
people considering is global warming a factor we need to consider 
or not, and the argument has gone back and forth. 

But just to articulate how important this could be, if global 
warming is a significant issue as some have said, we have to totally 
reverse our policies on implementation of climate change legislation 
because rather than loolang at things like coal, which should be 
the first operations, I know that makes — first operation shut down. 
There may be a whole argument to reverse that decision and have 
it as the last CO emissions shut down because there may be major 
short-term benefits there that helps, would help to mitigate. 

I just want to make sure the good science on this is out there, 
and this sensing could be a critical component. I just hope we keep 
our minds open as we develop these strategies. My biggest concern 
I seen as too many people are making assumptions based on 1970, 
concepts when there is a whole lot of new data and technology out 
there, and this data may be critical at getting those of us in Wash- 
ington to rethink our entire implementation strategy and actually 
reversing our implementation strategies based on new data. 

So I am glad to hear that. I think it is critical. It will at least 
answer some questions and make sure, reassure us that our as- 
sumptions may be, may continue to be followed up rather than 
have them be reversed, and I will yield back to the gentleman. 

Mr. Broun. I thank the gentleman. 

Mr. Chairman, I have got some written questions that I will sub- 
mit for written responses if I could get you all to do that, and so 
I will just ask one question orally today, and it is of Ms. Abbott. 

OSTP has stated that this is a restructuring and not a cancella- 
tion. How do you believe this affects the Nunn-McCurdy law which 
says that 15 percent over budget Congress has to be notified, 25 
percent it has to be reauthorized. So how do you think this affects 
the Nunn-McCurdy law? 
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Ms. Abbott. I am not an expert on the Nunn-McCurdy law, but 
I think that the restructuring that we have proposed is not over 
those limits, and I think that the — as we move forward with the 
DOD portion of this program we’ll have a better sense of how — 
what the costs are going forward. 

Mr. Broun. If it does go over, is Congress going to be informed 
about this 

Ms. Abbott. Yes. 

Mr. Broun. — and will you divide the programs or what is your 
plan regarding that? 

Mr. Klinger. Dr. Broun, if I may, since Nunn-McCurdy is fo- 
cused mainly on DOD acquisition, perhaps I can elaborate a little 
bit on this. 

Mr. Broun. Mr. Klinger. 

Mr. Klinger. Yes. Yes, sir. From our calculus right now, the re- 
structuring does not constitute a breach under the Nunn-McCurdy 
statute, nor would, although our estimates are not final with re- 
spect to the funding profile associated with the Defense Weather 
Satellite System, we are working within the funds that we had pre- 
viously planned to use for our share of NPOESS. So we believe that 
the DWSS as it moves forward would not cross any of the Nunn- 
McCurdy breach thresholds. But if for some reason there were a 
breach, by definition we would do the necessary reporting and sub- 
sequent work for recertification. 

Mr. Broun. Does this mark a rebaseline? 

Mr. Klinger. There will be a new acquisition strategy for the 
DWSS, and there will be a new acquisition program baseline that 
the Air Force will bring forward to OSD as we — as part of the defi- 
nition of the new program. Or of the restructured DWSS. 

Mr. Broun. I look forward to hearing back from you guys what 
is going to go on with that, too. 

Mr. Klinger. Yes, sir. We will be happy to do that. 

Mr. Broun. Mr. Chairman, I yield back. 

Chairman Miller. Thank you. Dr. Broun. That ends the ques- 
tioning of the hearing. Dr. Broun has already said that he has 
questions he will submit in writing. I may as well. Other members 
may. 

Before we bring this hearing to a close, I want to thank our wit- 
nesses for testifying before our subcommittee today. Under the 
rules of the committee, the record will remain open for two weeks 
for additional statements from members and for answers to any fol- 
low-up questions the subcommittee may have for the witnesses. 

The witnesses are excused, and the hearing is now adjourned. 

[Whereupon, at 12:10 p.m., the Subcommittee was adjourned.] 
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sensor. Further, the program is slowing down aiul may iiee<l to slop work on 
key (xanponents because of potential cimtract lialulities and fiinding 
ciMistrainis, tail lias not developetl a piioritizeil list <ai wluii to stop first. Tliis 
may fiirtlier delay NPP and the c«)mp«inenls of the first Nt)AA and IK.il) 
satellites tuider their new programs. 

Because the NPP dem<aistraii«n satellite was desijQiod as a nsk-reductioii 
mission, not as an (^rational asset, it has several limitations. These 
Imuiaiioiis include fewer gitnuid-liasetl data processing systems, fewer 
secunly rtaitrols, aiul a shorter satellite lifespan ilian exist for current or 
planned oporatkTiia] satellites. These design limitations mean that, in some 
cases, NPP’s data will is>l l>e as timely, useful, and secure as other (xilar 
satellites and that tliere is a risk of a gap in the nation’s idimaie and wealluT 
services should NPP fail before the next satellite is laiuiched. vVgency officials 
acknowledge lliese limitations and are assessing o|>tions to make NPP data 
more timely and secure. 


Vi*w QAO-10-6&8ork*y oomporwits 
For mor* infoimalKxi. contact DaWd A 
Powwr at (202) 512-9286 or 
poanardOgao gov. 
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The NtUional Pohv-< orbiting Oporalional Environmental Siilellite System 
(NINiESS) pn)grain w;ls phuiiuKl to l)e a slale-of-ilu^irl. environment- 
nK>nitoring satellite system that wouhl replat^e t wo exist ing (>o|ar-<»rt>il ing 
enviroiuiK^ntal satellite systems. Manage<i jointly by the Department of 
Comnterce’s NtUional Ck^eanic and AtiiKispheric Adnunistnilion (NOAA). 
Uie Departim^nt of Defense (DODyiLS. Air Force, and the Natiomd 
Aeronaiitk’S «ind Sp^tce Administration (NASA), the |>rogram was 
considered critical to the nation’s ability to nta’mtain the continuity of data 
required for weather forec’asting (including severe weather events such as 
hiirriciuu^) and glottal clinuUe monitoring llmnigli the year 2(125. 

However, in the 8 years since the NPf)ESS contract w,as awankvl, the erwt 
('stinuile has iiKtiX' than doubled to about $15 Itillion. launch dales have 
lHH.'n dehiyed by over 5 years, significant fun<'l ionality has iH^en reiiKtvetl 
from the program, and the prognim's Iri-agem'y management stnu’luix^ has 
lM>en ineffective. lin|K>rt{ut(ly. delays in launching the satellites put the 
progrmn’s mission at risk. To addix'ss these challenges, a task force led by 
the Wtiite House’s Office of Science mid Technology Policy (OSTP) 
reviews! the manageim'nt and governance of the N P()E.SS prognim. In 
Febniary 2010. theOSl'P Director announcetl his decision to disband the 
NWESS acquisition and. instead, to have NOAA and DOD undertake 
sejwu^e acquisitions, witli NOAA resismsible for satellites in Uie 
altemoon orl»it mul DOD res|>onsibleforsatelli(i's in Uie early-nioniing 
orbit. \Miile NOAA mid DOD l>egin the transition lo separate a<‘qiiisiti(His, 
the development of key components of the NPOESS program Is 
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continuing — including the development of sensors and groiuid systems 
supporting a demonstration satellite called the NPOESS Preparatory 
Project (NPP). 

This report responds to your request that we (1) assess efforts to plan for 
separate satellite acquisitions, (2) evaluate the status and risks of the key 
NPOESS components still tinder dev'elopment, and (3) evaluate the 
implications of using the demonstration satellites data operationally. To 
assess efforts to plan for separate satellite acquisitions, we reviewed the 
task force's decision to disband the NPOESS program and NOAA’s 
preliminary plans for a replacement satellite program, and we interviewed 
OSTP, NOAA, and DOD officials. To evaluate the status and risks of key 
program components, we reviewed program documentation including 
status briefings, monthly program management documents, and cost 
reports. To evaluate plans for and implications of using the demonstration 
s^llite's data operationally, we compared the agencies’ plans for using 
NPP data to the plans for using NPOESS data and interviewed relevant 
NOAA, NASA, and DOD officials. In addition, this report builds on work 
we have done on environmental satellites over (he last several years. ' 


'GAO. PoUtr-Orbiting Bnvirrmmental SotHlUes: V/iOt Costs Intreasiitg and Data 
C^mtinuity at Risk, Impnwemtnts Needed in Tri'^ageney Decision Making, GAO^T^T 
CWastungum, O.C.: June 17, 2009); Potar-orbiting Rnvinmmmtat Soteitiles: WitA Costs 
increasing and Data Continuity at Risk, Improvemmls Needed in jyi-agency Decision 
Making, GAO*0(V>o64 (Washington, D.C.: June 17, 2009); Bntnwnmentai SateUites: Potar- 
orbiting SateUite Acguisition Faces Delays; Decisions Needed on Whether and How to 
Ensure Climate Data Continuity, GAO>08-889T (Washington, D.C.: June 19. 2008); 
Environmentai Satellites: Polar-orbiting SateUite Acquisition Faces Detays; Decisions 
Needed on Whether and How to Ensure Climaie Data Continuity, GAO-08^18 
(Washington, D.C_‘ May 16, 2006); Environmental SateUite Acquisitions: Progr e ss and 
Challenges, GA007-1099T (Washington, D.C.: July II, 2007); Polor-orbiling Operalionai 
Environmental SateUites: Restructuring fs Under Way, but Challenges and Risks 
Remain, GA007-910T (Washington. D.C.: Juno 7, 'iSXfTy; Potar-orbiting OperationcU 
Environmental S atdllt e s : Restructuring h Under Way, rcd^nioo/ Cht^enges and 
Risks Remain, GA&trT-^flS (Washington, D.C.: Apr. 27, 2007); Potar-orbiting C^>erationat 
EnvironTnental SateUites: Cost Increases Trigger Review and Place Program's Direction 
on Hold, GA(M>6-o73T (Washinjgon, D.C- Mar. 30. 2006); Potar-orbiting Operational 
Enxnronmental Satdiites: Tedtnieal Problems, Cost Increases, and Schedule Delays 
Trigger Need for Difficult 7>twir-<^ />enato?u, GACM)&-249T (Washington, D.C.: Nov. 16, 
2006); PolttT-orbUing Envinmneniat SateUites: Information on Program Cost and 
Schedule Oumges, GA(M>4-I054 (Washington, D.Cu Sept. 30, 2004); Polar-orbiting 
Environmental SateUites: Project Risks Could Affect Weather Data Needed by Civilian 
and Military Users, GACM)3987T (Washington, D.C.: July 16, 2003); and Potar-orbithtg 
fnirtnmmcnio/ Satellites: Status, Plans, and Future Alia Management Challenges, 
GAO02-C84T (Washington. D.C.: July 24. 2002). 
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Wo n>n(liKi(Hl ilils |>crr4>niiaiK’o iUKlil from August 20<K) t(» May 2010 in 
acomlantv with goncrally ai'coplod govomincnl auditing stauulards. Thnso 
slatuinrds n^qiiiro that wo plan and {K'rTonn tho aiulit to olvtain siifTioiont. 
a{>propnato ovi<ion(‘o to provide a roasonahio basis for our fiiKlmgs and 
conolusi«His basoil frti otir audit objectives. We believe that the evidence 
ol>taiiKHi provkies a reasonable basis for our fiiulings and cunclusions 
iKtSiHl on our audit objoclm>s. Addilk>nal details on ourobjoiiives, s(’o|)c, 
and ntothcKlology an^ provided in ap|>ondix I. 


Background 


Since tho 1060s. the L'nitod Stales luis o|x^ralod two S4‘par>ito (Operational 
|K)lar*(Jil>iling inotoorolo^cal iuilollito systems: tho Polar-orbiting 
( )fH'rali<Hui] l^nvinHimontal Salollito (POES) series, which is iiunuagod by 
NOAA, mul the Defense Meteorologlcjtl Siitoilito Progriun (DMSP). whkii 
is nvuiagod l>y tho Air Force.* Tlu^*o salollitt's obtain envin>nnK«ntaI data 
that are pr(X‘esse<l to provide gm(>hical weather images mul s{>eciiilized 
wemher pnxlucls. Tlu^e satellite data are also the pnulomituuil input to 
niiiiH'rica] weather prediction nuKk'ls, which are a priiivuy t(M>l for 
forecasting weather days in advan<*o including forecasting the |>aih mul 
intensity of hurricaiu's.The weather prfKiucts and nKuleis an,' use<l to 
predict the ftotential iniftacl of severe* weather so that communities mul 
emergency managers can help prevent and mitigate its effects. Polar 
satellites also provkle data us(*d to iiKXUlor environmental phenoiiKMia. 
such as ozotie depletion mul drotiglil c'onditioiis. as well as data sets that 
are iistnl by researchers for a variety of studies such as climate iiKmitoriiig. 

I'nlike geostationary satellites, which maintain a nxe<l position relative to 
the earth, |K>lar-ort)iling siitelliles constantly circie the esulii bi an alntost 
norlh-sotilh ort)il. providing ^obal coverage of i'oiulilions that alTiHi the 
weather and climate. E^uii satellite imikc's alxHit 11 orl)ils a day. As the 
earth rotates l)enealh It, each sjilellite views the entln* ejulh’s surface 
twice a day. (‘urrently. there is one o|)eriil ional POES satellite mui two 
ofieralkmni DMSP satellites that are [x>sitione<l so that they cross the 
(H]uator in the eiuiy nK)nruig. midtiK^nung. mid early afternoon. In 
addiluMi. the goveniim*nt is also ri'lying on a Eun>|K'an s;itellite. called the 


*NOAA pro\ideB command and conirol Tor both the PC>BS and DMSP satellites after they 
are in orhiL 
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MetO()n)lc)gk’«»J ( )|H'ralknia] (MelOp) saJollUo.* Togellior, they oiisutx> lhaf, 
for iuiy n^gion of the earth, the data pnivklecl to users an' genenUly no 
nK>re than 6 hours old Besides the four o|H'ralional saleilites. six older 
satellites are in orbit that still collect soiik' data and are a\'ailal»le to 
pmvide limited backup to the otx'ralional satellites sliould they degrade or 
fail. The last FOBS satellite was laiinchoil in Kebniaiy 2000 and dtx’lared 
ofM'nil i(HuU in early June 2tK)0. The Air Porw phuis to Uuinch its I wo 
n'maining DMSPsiiteliitesasneeiled h^gure I illu.strati'sthecurn'nl 
of H'rational (sdar satellite configuration. 


Figure 1: Contigurallon ol Operational Polar Satellltea 



SduraM OM.b«M«flnNPOESS*xMg>WMPegNmO»o*MOO(>«ra^M«»An ItfcM) 


^Thc Burop«an Organtsatioii for Uie BxploiUiUon of Mcteoroiogica] Satellite’s MelOp 
program is a series of three poloeorbiUrtg satellites dedicated to operattonaJ meleorolt^'. 
MetOp satellites are ptanned to be laiUKlwd sequentially over U years. The fintt of these 
sateQltes was laundied in 2006 and Is cunrvnUy operaliotul. 
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Polar Satellite Data and Polar satellites gather a broad range of data that are transformed into a 
Products variety of products. Satellite sensors observe different bands of radiation 

wavelengths, called channels, which are used for remotely determining 
information about the earth’s atmosphere, land surface, oceans, and the 
space environment When first received, satellite data are considered raw 
data. To make them usable, processing centers format the data so that 
they are time-sequenced and include earth location and calibration 
information. After formatting, these data are called raw' data records. The 
centers further process these raw data records into channel-specific data 
sets, called sensor data records and temF>erature data records. These data 
records are then used to derive weather and climate products called 
environmental data records. These environmental data records include a 
wide range of atmospheric products detailing cloud coverage, 
temperature, humidity, and ozone distribution; land surface products 
showing snow cover, vegetation, and land use; ocean products depicting 
sea surface temperatures, sea ice, and wave height; and characterizations 
of the space environment Combinations of these data records (raw, 
sensor, temperatiu'e, and environmental data records) are also used to 
derive more sophisticated products, including outputs from numerical 
weather models and assessments of climate trends. Figure 2 is a simplified 
depiction of the various stages of satellite data processing, and figure 3 
depicts examples of two different weather products. 


Rgure 2: Stages of Satellite Data Processing 
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Fi 9 ur* 3: Examples of Weather Products 



a»U(W NOAAt HMmiX EmtCMTMMI DMi «U MotrMcn awvM 

Not* The l0i<r* on th* 1*1! is • POES tnao* ot Hurncar* Ksima n 200S, tw tigur* on Ih* nghi is an 
snstysia ot ozone oonoentralon produced from POES satellite dels 


NPOESS Overview: With thft expectation that combining tJie POES and DMSP programs would 

IlK'eplioii, Maiiaj’ement reduce duplication and result in sizable costsavings, a Ma^' 1994 
SlrucUire aiid Acquisition Pwtsidential Decision Directive lequired NOAA and DOD to converge the 
I erv ^ aatellit*' programs into a single satellite program capable of satisfying 

^ both ci\11ian and militarj' requiri^mente.* The converged program, 

NPOESS, was conzadered critical to the nation's ability' to maintain tlie 
continuity of data required for weather forecasting and global climate 
moiuturing. 

To manage this program, DOD. NOAA. and NASA fotnied a tri-agency 
Integrated Program Office. Within the program (^ce. each ^ncy lias the 
lead on certain activitiesr NOAA has overall program management 
resjionsibUity for the converged system and for satellite operations; Uie Air 
Force has the lead on the acquisition; and NASA has primary responsibility 
for facilitating the develoimient and incorporation of new technologies 


^Presidential Deebion Directive NSTC 2. May 6, lOCil 
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inlo the converged system. NOAA aiul DOD sluire Uie cost of funding 
NPOESS, while NASA funds specific technolo©' javyecte and studies. In 
addition, an Executive Committee made up of the administratois of 
NOAA and NASA and tlte I Inder Secretary of Defense for Acqtiisitian, 
Technology, and Logistics — is responsible for providing policy guidance, 
ensuring agency support and binding, and exercising oversight authority. 
Figure 1 depicts the organizations that make up Uie NPOESS program 
office and lists their responsibilities. 


Fl9um 4: NPOESS Program Rolas and RasponsibilHias 
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NPOESS is a major system acquisition Uiat wasorigmally estimated to 
cost about $6.5 billion over tlie 24*year life tiie program f^uii its 
inception in 1995 Uirougli 201$. Tlie pro^am Includes satellite 
development satellite launch and operation. an<l gnaind-basix] .satellite 
data processing. Wlien die NPTfESS engineering, manufacturing, and 
development contract wa.s awarded in August 20C6, die cost estimate wa.s 
ac^usted to $7 billion. 


Acquisition plans called for the [rocunement and launch of six satellites 
over the life of tlie program, .os well as the integration of 13 instruments — 
consisting of 10 emlronniental sensors and 3 subsystems. Togedier. tlie 
sensors were to receive and transmit data on atmoi^heric. cloud cover. 
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environnientiiJ. clinmlic, <H'eiUi()gni|)hic. an<i solargoopliysilcal 
<)()serv'ali<>ns. Tlic sul)sysk‘ii)s wore (o sii|)|H>rt noii'OiivironiiH^nkii soardi 
anti rosfue offorts. syslom survival)illly. mitl on\in>niiK*nlal <l;ila collodion 
adivilios. 

In addil ion. a donK>ns(ralioti satollilo. called the NK^ESS PreiMmUory 
Project (NPP). was planiUHl to Ih' laiindiod several years licfort' the first 
NIH)BSS satellite in tmier to reduce the risk associated with launching 
new sensor technolopes and ensure continuity of climate tiata with 
NASA’s Earth (.H)serv1ng System satellites. NPP is a joint mission between 
the NP(.)ESS prognun t>irice and NASA. NPP was to host four NPOESS 
st'nsurs and pmvide the pn»piun office and the pnKi'ssing centers art 
early op{K>rluiiiiy to work with the sensors, groiintl ctaitrol. :uid data 
pixHTSsing systems.* 

Wlien the NPOESS development contract was awanknl in 2002, the 
sduHlule for launching the salellites w^is <lriven by a ro4]uiremeiit that the 
NPOESS salelliU's Ik» avail<it)le to back up the fimU POES juul D.MSP 
satellites sIkmiUI anything go wrong during the phume<l launches of these 
ScUelliles.* h^irly pn)gram milestones includo<l(l) launching NPP by .May 
24)(N>. (2) having the first NPOESS satellite available to back up the final 
POES satellite launch then planne^l for .March 2008, and (2) hadng the 
sei'Oiul NPOESS satellite avaiUible to l>ac‘k up the fitial DMSP satellite 
launch then planned for Octolier 200ft. if the NP(.)ESS Miteliiles were not 
lUH^iliHi to back up the final pre<iect>ssnr satellites, their ant icipale<l launch 
dates would have tieen Ai>ril 2(K>9 jukI June 2011. respectively. 


‘The foiirorigiiu] sensors on NPP were the Visibte/Infrarvd lmager/Radio«ne<er Suite, the 
Cross-track Infrared Sounder, the .Vch-anced Techmlogy Mirrowaw Sounder, and the 
Oione Mapping and Profiler ^te. In January 2008, the NK)ESS BxecuUve Conunillee 
agn.-ed to acki tin' Clouds and the Barth's Radiant &tergy System sensor to NPP. 

‘The contract was awarded to TRW in August 2002. SItortJy after the contract was awarded. 
Nortiuop Grumman Space Techrtolr^ purchased TRVt' and became the prime contractor 
on the NPOESS project. 
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Over several yoare. we re|x>r1ed lhal NPOESS had exi>erieiuvd eonliiuied 
(Xtst incre^ises. schedule deh^vs. mul serious lec-hniciil problems/ By 
NovemlK»r 2(M)5. we esliinaled that the txwt of the proRram had grown 
from $7 billion to over $10 biliion. in ad<lition. the program was 
exi>erieiK'ing major technical problems with a critical iinaj^ng sensor that 
were ex|>e(‘(e<l to del;^v the launch dale of the first satellite by almost 2 
years. Tliesi* issues ultimately ixHiuinxl difricull tUvisioiis to l)e ina<k' 
alxml the program's direction and cat>abilili(^. 

The Nunn-McCimly law requires DOl) to lake specific actions when a 
nu^>r defense acqtiisil ion program’s cost gruwlh exceeds certain 
Ihreshokls.* When' a))f»licable. tiie Uiw n'qiiin's the Seen'tary <if Defense to 
cerliiy the program to Congress when it is exiKX'lod to overnm Its current 
iKLseline by 25 |>ercent or more. In NovemlK'r 2005, NPOESS breached the 
25 ix'rceni threshold, and l)()D was nspiircKl to <*er1ify the prognmi for it 
to continue. The n'quirements for certifying a prognun, as relevant here, 
involved a determination lhal (1) the prognun is essi'iitial to national 
sei'urily, (2) there are no allenialives to the program that will provide 
('qua! or greater military ca{>al)ilily at loss cost, (3) the new estimates of 
the ])r<»gram*s cost an* reas< »nal)le. <uid (-1) the management slni<*lun> for 
thei)rogram isailequate to nvuiage and<*onlrol costs. DODestablislied tri- 
agency teants— made up of D(.)l). NOAA, and NASA exf>erts— to work on 
each of the four elements oflhecertinctUion process. 

In June 2 (KKt. 1)01) (with the agreement of both of its partner agencies) 
certified a restnictured NK>ESS program, estimated to cost $12.5 billion 
thnaigli 2024— an increase of $1 billion more than the prior llfe-<‘ycle cost 
t'slimiUe.* This rt'structuring dec'ision delayed the launch of NPP and the 
first two satellites (called Cl luul C2) by rcjugldy 3 lo 5 years — adeviali<Hi 
from the ix'quin'menl lo have NPOESS satellites av'allabk' lf> back up the 
fliuU POES iuid D.MSP salellili's should miything go wrong during those 
launches. The rx'stnictured program also ixKluced the niimU'r of satellites 


Cosl Iiu:ri'a.st‘s, Schedulo 
Ih-lays, aiid Totthiiical 
ProWoMis U'd lo a 
Ik'cisidii to Rcstructuio 
NPOE.SS in 2(MK; 


'GAOOM73T, GACW)6-2-l9T, GACMM-1064. GACMB-OSTT, aiid GAOOiWIT. 

* to C J3.C. i 3433 (Siipp. V 3006). For tb? cinvni prevMons of NuravMcCurdy Uui »r« 
refVcled herein see 10 U.$.C. $$ 3433 and 34d3a (Supp. Ill 2009). 

*DOD c^dtnated that the acqulsttion portion of the certified prograin would cost $1 1.6 
billion. The acquisfUon portion tnclu^‘8 satellite development, production, atKi launch, but 
not operations and support costs after launch. Wlicn combined with an estimated $1 billion 
for operations and suf^ort after laurtch, this brittgs the program life-cycle cost to 312.6 
bllUoii. 
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to Ih> pnxIiKHHi by relying on KunifH\'ui satellites for the tni4liiK>n)mg ortiil 
and pliumiiig to um' NI’ORSS satellites in the efirly-nioniing and anenKK)n 
orlats. In addition, in order to nnlu<‘e pr«>grani eoin(>lexity. the Nunn- 
McCurdy certification decision decreased the niimlx'r of NPOKSS 
instruments from 13 to 9 and reduced tlie functionality of 1 sensors. Table 
1 summarizes the nityc^f program changes made by the \unn-McCurdy 
cert ifK'sU ion decision mid table 2 descrilies the sensors that wen^ pliuined 
for NPP and NI*()KSS alter the Nunn-McCurdy certification. 


Tablo 1: Major Changeo to the NPOESS Program by the Nunn-MeCurcty Certification Oecfalon 

Key area 

Program before the Nunn-McCurdy decision 

Program after the Nunn-McCurdy decision (as of 
June 2006} 

Lie-cycle range 

1995 through 2020 

1995 through 2026 

Eolimated hto^ycie cost 

$d.4 bllilon 

$12.5 billion’ 

Launch schedule 

NPP by October 2006 

NPP by January 2010 


First NPOESS {Cl) by November 2009 

Ct by Januaiy 2013 


Second NPOESS (C2) by June 20t t 

C2by Januaiy 2016 

Management structure 

System Program Director reports to a tri-agency 
sfeerirtg committee and the In-agency Executive 
Commitlee 

System Program Director is responsible tor day-to-day 
program management and reports to the Program 
Executive Officer 


Independent program revrews noted insutlicient 
system engineenng and cost analysis staff 

Program Executive Offrcer oversees program and 
reports to the tri-agency Executive Committee 

Number of sateliies 

6 |in addition to NPPJ 

4 (In addition to NPP) 

Number of orbits 

3 (early morning, midnnoming. and ahemoon) 

2 (early nxKning and afternoon; will rely on European 
satellites tor mtdmoming orbit data) 

Number and compiemeni 
of vislruments 

13 Instruments (10 sensors and 3 subsystems) 

9 instruments (7 sensors and 2 subsystems): 4 of the 
sensors are to provide fewer capabilities 

Number of envvonmental 
data records 

55 

39 (6 are to be degraded products) 


0OWIC* <JA<JVW|rMMKK^»»pi»g<wn «)•«»«« 


*Alt>ou^ Ww program's lits cyds was through 2026. th« cost aslimala was only through 2024 
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Table 2: Deacriplion of Expected NPP and NPOESS Sensors, as of May 2006 

Sensor 

Description 

Advanced Technology Microwave Sounder 

Measures microwave energy released and scattered by the atmospnere and is to be 
used WTth infrared sounding data from the Cross-track infrared Sounder to produce 
daily global almospbertc temperature, humidity, and pressure profiles. 

Mcrowave Imager/Sounder 

Collects microwave images and data needed to determine sea ice cbaractenzalton 
and measure ram rate, ocean surface wind speed and direction, amount ot water m 
the clouds, and soil moisture, as welt as temperature and humidity at different 
atmospheric levels. 

Croes-tracK infrared Sounder (CrtS) 

Collects measurements of the earth's radiation to determine the vertical distribution oi 
temperature, moisture, and pressure in the atmosphere. 

Clouds and the Earth's Radiant Energy 
System sensor 

Measures solar short-wave radiatx>n arid long-wave radiation released by the earth 
back mlo space on a worldwide scale to enhance long-term climate studies. 

Ozone Mapping and Profiler Suite (OMPS) 

Collects data needed to measure the amount and distribution of ozone in the earth's 
almosphere. Consists ol two components (limb and rvadir) that can be provided 
separtfely. 

Space Envxonment Monitor 

Collecis data to identtty. reduce, and predict the effects ot space weather on 
technological systems, including salelliles and radio links. 

Total and Spectral Solar irradiance Sensor 

Monitors and captures total and spectral solar irradianoe data. 

Visible/lnfrared imager/Radiometer Suite 
(VlIRS) 

Collects images and radiometric data used to provide inter matron on the earth s 
clouds, atmosphere, ocean, and land surfaces. 


mut* w wK>€»png<n WW a*» 


Tlio ('haiigo» ill NPOE^ sensors iifT^H-UHl llie iiiiinlier aiui ({iialily of tiie 
n'sdiling weather and eiuironnienlai priKhiois. In selecting sensors for (he 
n^slniciiired program during the Niinn-McC'urdy process. <lecision makers 
lilami the highest priority on wni inning current o|>erationaJ weather 
ca|>abililies and a lower priority on obtainbig seiecle<l environiia>ntal tuid 
cliiivile measuring caimbilitii's. As a n^sult. the revised NPOBSS system 
liad signiricantly less ca{>al)i]ily for providing giol)al climate, (x*ean. luid 
s|)ace environment iiK'asures tluui was originally planneii. SiKHifically. the 
number of environmetuaJ <lata rectirds was decreased from 55 to 39, of 
which 6 were of a reduceil quality. The 39 <lata rei'onls that remain include 
cloiiil base heiglil, land stiifiuv leni{K'rature, priK'ipilation ty|H‘ luid rale, 
and sea surface winds. The 16 data rec'ords that were remcwed include 
cloud particle size luid dist rilmlion, sea surface height, net solar radial ion 
at the top of the almos|)here. and pnaiucls to depict the eUvtrlc fields in 
the s|>aoe environment. The six <hita records t hat are of a riHlucwl quality 
include ozone profile, soil moisture, and multiple products depicting 
energy Ui the space environment. 

After the 2tK)6 Nunn-McCurdy decision, the NIX)I2SS Kxecutive Commiltee 
dec‘kle<l to mid selected stmsors back to individual satellites in order to 
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ail<lrcss concemii rroiii (ho clhiuito coniiiuinity hIkhiI tlio loss of koy 
olinuilo (bU^L In Jsuuiitry 2008, the (‘oiiiniiltoo a{>{>roviHl pbuis to iiichulo 
the (‘IoikIs iuul the Kartirs Kaduuit Knorgy System sensor on the N PP 
satellite. In ncklition. in May 2(M)8. the CV»inmi(l(H> approved plans to 
iiK*lude a Total and S|)ec(ral Solar Irradianoe Sensor on the Cl satellite. 
Tatde 3 shows which sensors were plaitiunl for NPP iuul the fun r satellites 
of the NPOICSS program. calkMl Cl, C2. C3. juid C4. as of .May 20(18. 
Program ofTicials acknowle<lge<l that these configurations could change if 
<gher j»arties decide to develop the sensors that were canceled. 


Table 3; Contigurallon of Sensors Planned for NPP and NPOESS Sateittles. as of May 2006 



NPOESS 

NPOESS 

NPOESS 

NPOESS 

Sensor 

NPP 

Cl (PM) 

C2 (AM) 

C3 (PM) 

C4 (AM) 

Advanced Technology Microwave Sounder 

X 

X 

o 

X 

O 

Microwave imager/Sounder 

— 

— 

X 

X 

X 

Cross-track Infrared Soundet (CrtS) 

X 

X 

0 

X 

0 

Clouds and the Earth’s Radiant Energy System sensor 

X 

X 

— 

— 

— 

Ozone Mapping and Piofier Suite (OMPS) Nadir / Limb corrponems' 

wx 

X/0 

— 

X/0 

— 

Space Environment Monitor 

— 

X 

— 

X 

— 

Total and Spectral Solar Irradianoe Sensor 

— 

X 

0 

— 

0 

Vsible/tnfrared Imager/Radtomeier Suite (VliRS) 

X 

X 

X 

X 

X 


K*y 

X s Sdnsor l« oirmnVy plarmd for Viis saWliM 

O s Cancelod djnng th« Num-McCurdy csnftcslMn. but could tw f•slor»d to ItM 
— > ■ Not appltcabla — eonsor ¥»s r>ev»r planrwd for the sateW* 

0cu<M OAOvWyaaiMKPOeSSpragvnailovai* 

*Th* OMPS MHSor consisis ol twio oonporwits, c»ll*d nadir artd Nmb 0unr>g lh* 2006 
ra«tnictunng. a dacimn was mada to rsmova the Umb compcnent from bo9) Cl and C3 satellites 


Nl’OESS ContiniK'd to 
ExiH'rioiico Maiiagonionl 
Challongos, Cost Overruns, 
atid Scliodiile Df'lays allcr 
tlip 20(M> Rpstnicturiiig 


After the program was n^st met tired, (he NTOFISS program continuetl to 
ex{>erience cost gn>wth. schedule delays, and maiiagenK'nt challenges. In 
April 2(H)7. we re|x>rte<l that I)()l>'s pliins to reassign the Progntm 
Executive Officer would unnecessarily increase risks to an already risky 
jirogram.* We also reported that, while the projp^tm office had made 
progress in restnicturing NPOliSS alter the June 200() Nunn-Mc(*tmly 
tvriification decision. imiKirtani tasks leading up tonnali/.ingi'onlracl 


‘'taACwjT-iiie. 


Pa^r* I ‘i 


OAO-IO-SSS Polar- Ort>tUB« Eavlroaniealal Satollileii 










94 


t'hanges rciHainotl lo bo SiHHifically. oxocullvo a{>i>r(>vaJ of key 

ac(|uisit ion (locniimnits was iiboitl 6 tiKtiilhs lalo al that liim' duo in (muI 
to tho c<jmpk'xlly of naNigiiting thr(*t» agenoios approval procossi's. To 
atklross llioso issuos. we roeomiiH'iidod that IK)1) delay the reassignntenf 
of the Pn>grani Executive Oflicer until all sensors were delivered to NFP, 
and that the a|;{>ropriate agency executives fmali^ key ac'qiiisition 
documents by the end of April 2(>U7. 

In May 20tl8. we re|>orte(l that IH)I) had n.'assigned the Program Executive 
Officer and that key acquisition (kK'timenls were more than a year tale. We 
reiterated our prior recHMiiiiKnidatkai that the agencies inuiu'<liately 
n>iiiplele the acquisition d(K‘unK>nls.'' In aiklition. we rc‘|K)rled that fKM>r 
workiiuuisliip mxl testing ck>lays catise<l :ui S-nKinth slip to the ex|>e<’ted 
deliveiy thile of the V'lsible/InfrariHl Inuiger/lbulionH'ter Suite ( VIIRS) 
sensor. ITiis late delivery caused a corres|)onding delay in the ex|X'cle<i 
launch diite of the NPP demoiistralion satellite, moving it to June 2010. 

In June 2(K>8. we also itq>orle<l that the prognun's lifoK’ycle costs, 
estimated al $12.5 billion, were* ex|)ected to rise by approximately $1 
billion iMH'aiise of problems exfM'rienciHl in the development of the VIIRS 
and Cross-track Infraixxl Souiuk'r (CrIS) sensors, the nee<l to revise 
(Mitdated n^x^rations and sii|i|x»rt cost estimates, and the need to modify 
information secnirily retiuireiiK^Us on gnaind systems. Program officials 
sul)S('quently nKKlifkHl their life<’ycle cost estimate in Decemlx'r 2008 lo 
$l:).95 billion, which included al>oiit $1.15 t>illion for revised pre- iuul f>ost- 
laiinch of>erations anil supi»ort costs and at>out $800 nullion to address 
development issues. The revised cost estimate did not include funds to 
nKxlify infomtation sei’urity rinpiirements. 

In .lime 2000. we nikknl lo our |m‘v1ous loni'ems alK)iil the lri>agoncy 
oversiglil of the NPOESS prognua" S|K*clfically. we re|K>rtetl that the 
Executivi' Committee was ineffective Uvaiise Uie IM)1) acquisition extM*uiiw 
<lid not attend ('omniitiee metUings; the (‘ommitti>e did not track itsaclkm 
items to ciosim*; luid nuuiy of the cimunlttee’s ikH'iskxis did not adiieve 
desired outcomes. We also refxiried that the Itfex^yck' cost esiimnte of $13.05 
lallkm was exfiecletl lo rise by HnollK>r $1 t)illk>n, and the schedules for NPP 


“GAO(»^18. 

*^AO-OJi«99T. 

“t5A(>09.66t. 
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aiul llio fiisl I wo NRIESS s<ilellHes woiv ex|>wled lo Ih' tk^hiye<! by 7. II. juhI 
f) monlhs. ro:«{>oiiivoly. (Sih> l^>k> 4 for tlio hLsiory of coi;! ;uul scIhhIiiIo 
(^linviU's forlJiopn>Kr:ua) Wo rot^onnnomUHl timl tho DOI) Kxooutiw 
Comniitt ('0 moniU^ranoml aiul |>aili<'i|)alo hi Bxociittvv Comiiutto«> 
aiid tlial tho Exocut ivo C'oniniitteo tiottof trai'k aiul iiiana^o risk aiulacikni 
itoius. Additkxially. wo roconuix>iulod that tlio progrimi devok^i plans lo 
inili^Uolho riskofga|)s in siilolliloccHiliniiity andi'slaNisli a realist ic tinio 
franx' for ^'vising tho program’s c<jsl jumI s<4u'<IuIo i>a‘si*luu>s. 


Tabl« 4: Chanoea In NPOESS LIta-CycIa Coal Ettlmataa and Eallmatad Saloittio 
Launch 

(Doiiara tn Oiiiiona) 

Aa ot 

LIfa-cycle 

cost aatinvata NPP launch 

Cl launch 

C2 launch 

August 2002 

$7.0 May 2006 

April 2009 

June 2011 

July 2003 

7.0 October 2006 

November 2009 

June 2011 

Safhembaf 2004 

8. 1 October 2006 

November 2009 

June 2011 

August 2005 

8.1 Aprs 2008 

December 2010 

December 201 1 

June 200S 

12.5 January 2010 

January 2013 

January 2016 

Dacambaf 2008 

13.95 January 2010 

January 201 3 

January 2016 

Juna2009 

14.95’ January 2011 

Match 2014 

May 2016 


Souic* 0*0 ■■■*» ■* w o«»9W»ii BtK» mo an tm j i u ow 


'ttM IS s QAO ssSmsts Oassd on our analysrs of contrador data 

To address risks and challongos. tho NIXJESS Exoculivo Conuniitoe 
siMMisorod a st'ric*s of ro\1ows of tho progrma Two of tho reviews. 
conducio<l in 2007 and 2(Ki8. oxanilriod tho feasibility of aliomaiivo 
niaiKigoinoni stratogios. Both of those ro>iows rcH'onintondod against 
changing tho prime contractor and made recommondations lo improve 
other asj>ects of program management —including the government’s 
executive fuid prognuii iiuuingemeni aiul tho ctiiitractor’s iiuuiagotmuit. In 
tho fall of 2008. mi iiuk'|H'ndent it'viow loam assessiHl tho prognuii iUid 
dolivorotl its niuU ro|)on in Juno 2000. AiiHing other tiling, the 
indo{>ondont review team found that the program had a low probaliilily of 
success, the mitinuity of data wiis at risk, and the priorilit's of DOI) and 
NOAA wen‘ not alignofl. The team rec<nium'mkMl using NPP ilata 
oficralicaially to niitigfde (M>tonlhil gfifis in coverage. co>l(x*atingthe 
program at mi acHiuisitioii center, mid invrilving tho While House lo resolve 
prkirity differences. In March 200f), in rt'sfsnist* to a <lrafl of t he a»vio w 
team’s report, the NPOESS Executive Commiltee decidtHl to use NPP data 
ofierationally. 
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Ex(‘CUliV(* Oriuto Rovi(*W In AiikhkI 20()ft, iho Exot’ulivc Office of ilio Pa'sklenl foniKH^I a task force, 
|jO(i to a Decision to l>y Ihe office of Science mul Technok)gy Policy (OSTP), lo investigate 

Dishaiui (lu* NPOESS niaiuigenKMit mul rU’quisilion nj>fions that wouki improve the NPOESS 

Pt'ot^aill program.** S|)e<ifically. the task force souglil lo identify a governance 

^ structure that W(Hikl ackiress the prol>lems in schedule and budget, and tlie 

risk of a loss of satellite data due to delays in laimcliuig the satellites. In 
|)erfomiing its review, liie task force worke<l with NOAA. I>Oi). mid NASA 
representatives and attende<l Executive Commit Uv meetings. 


In Kebrtiary 2010, the Director of (JSl’P announced that NOAA mid IHJD 
will no lunger jointly procure the NPOESS satellite system; instead, each 
agency would plmi mid acciuirt^ its own satellite system. Sfiecifically, 

NOAA is lo Ik‘ resfxmsible for the afienuKin oriiil mul the olwervatlons 
pliumed for the first and Ihlnl NPOESS satellites. DO!) is to be res|KHisible 
for the morning oriat mid the otiservations plmtiuKl for the scvond an<i 
fourth NPOESS satellites. The partnership with the Euro|)emi satellite 
agencies for tiie imdiiKiming orbit is to continue as planneil. In additkm, 
the Uisk force explaiiuHl that i)artnershi|>s lietween DOD. NOAA. and 
N/VSA shoukl ccaitinuo mul enccMiraged the agencies to continue joint 
elTorts in the areas that have luH^n sticcH^fiil in the past, such as the 
command and control of the satellites. Mo\1ng forward, while NOAA mul 
DOD develop) plans for sei>arate acquisilk.ins. the development of key 
c'omiK^nents of the NPOE^ progrmn is (‘onliiiuing. S|>ec‘ificaliy, the 
pmgrmn is continuing todevelop the instniiitents mul gr<.miul systems 
sup|K>r1ing NPPmul sek?<*te<l com|>onents of the first two NI*()KSS 
satellites, which will likely l>e needed by the .NC)AA and DOD follow-on 
programs. 


'*rhe NPOESS tiisk Torce consisted of participants from OETTP, (he Office of Manafrement 
and Bitd^t, arxl the NaUoruJ Secirity Council. 
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Agencies Have Begun 
Planning for Separate 
Acquisitions, but the 
Impact of This New 
Approach Is Not Fully 
Known and Key 
Transition Risks Exist 


N'OAA aiul DOD have iH'giin pltuiniiiK to transition the N'POBSS pnt^iin 
to si'|)<irate aequ'isitions. but tlie agencies are at dilTerent sUiges in 
phuiniiig anti neither has fiiuilim) its plans. NOAA has (levelo|)04l 
pndiminary plans for a new program to riilfill the ix'quiremettts of the 
afternoon orbit. 1H)I> has just t>egun planning how it will meet 

the nHjuiroments of the inoniing orbit, and ext>ects to have inituU 
derisions on how it will pitK‘e<Hl in a<‘qiiiring the spaeeenih tuui sensors 
by .Iutie20|0 mi<l<)ctot>er2010. res|K»ctlvely. Bwause neither agoney luis 
(s>nipieted its plans, the impa<’t of the d<H.'ision to disband the pn tgrain on 
ex|>ected costs. sche<lules. imd promised caimbililies has not yet t>eeti hilly 
deternuiitHl. However, it is likely that the decisk>n will further ckday the 
first satellite's launch schedule, add to the overall cost, and remove 
sek*ct(Hj c:i|Kibililies. Moving forward, the agencies face key risks in 
tnuisitioning from NPORSS to twosep;u’ale programs. Tlieso risks include 
the toss of key staff aiul ca{»cd)ililies, a<lde<i rleUiys in negotiating contract 
changes luid establishing new program offii'es. the k)ss of sup|x)r1 for the 
other agency’s rinpiirements, iuul insiifliciont oversiglit of new program 
nuuuigement. rmil these risks tue elTeclively miligatcHl. it is likely that the 
satellite programs* costs will continue to grow and launch dal4^ will 
('onliniie to Ih' delaytMl. I'^l^lhe^ delays are likely to JiN>pardi7A' the 
availal)irny and continuity of weather and climate data. 


NOAA aiifl 1X)I) Ilavo 
Begun l’latinii\g fur Their 
Sc'parah' Ac'<|Uisilion.s, Init 
the Iinpael on CosI, 
Schedule, and Capal)ililies 
Is N<it Fully Known 


NOAA luul DOD have iK^giin pbuitiing to transition the NRiCSS program 
tosepivale acqu’isitinns. but the I wo agencies are at different stages in 
planning. NOAA Ikis dovel<>(>od prelirniniUT/ plans for its newsalcllite 
ac(|uisitk>n progratu— called the Joint Polar Satellite System (JI*SS). 
SfHH-ificjilly. NOAA<levelo|K*d pljuis for two satellites to fly in the 
anenuK)!! ortdl. NOAA plans to have the first JPSS satellite, fonnerly 
N'POESS Cl. available for launch in 2015, aiul the second JPSS satellite, 
foriin'rly NPOBSS C-3, available (or launch in 2018.* NOAA will also 
I>r«mde the groumi systems forlHkh the JPSS and DOD progniins. Cuirent 
])lajis <^timatethat the life-cycle cost of the JI*SS program will l)e 
a{>proximately $1 1.9 billion, whk’h includes $2.9 billion in NOAA hinds 
s|H'nt on NPORSS Ihroiigli fiscal year 2010.“ 


“NOAA officials noted tliM these dales could chan^ as transiticn plans luv developed. 

'^his estimale does not Include approximately S2.9 billion that DOD has spent through 
fiscal year 20 10 on NPOBSS. 
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N'OAA bi also conskloriiig technical changes to tlie program liiat invMilve 
tile size of llie s|)ace<’rafl and the sonsois U> l>e included on eacli of the 
salelliu>s. S|)eciriciilly. NOAA is <x>nsjdering using a smaller s|)actvran 
than the one planned for NI’OEISS. NOAA Is also (‘onsidering renwving 
settsors that were planiUHl for the NI^.}ESS Cl and C3 satellites and 
obtaining those data from other sources, including international 
satellites.'^ Tal>le 5 includes preliminary phuis for which sensors will bo 
a^HsuiuiK slated on the JPSS satellites. 


Table 5: Configuration of Sensora Planned lor NPP and JPSS Satellites, as of March 
2010 

Sensor 

NPP 

JPSS-1 (Cl 
equivalent) 

JPSS-2 (C3 
equivalent) 

Advanced Technology Microwave Sounder 

X 

X 

X 

Mcrowave imager/Sounder 

— 

— 

0 

Croes-lrack Infrared Sounder (CrtS) 

X 

X 

X 

Clouds and the Earth's Radiant Energy 
SyaienvEarth Radiation Budget Sensor’ 

X 

X 

X 

Ozone Mapping and Proiier SuSe (OMPS) 
Nadir/Limb components’ 

x/x 

xn 

x/x 

Space ErtvironmenI Monitor 

— 

0 

0 

Total and Spectral Solar Irradiance Senaor 

— 

7 

7 

Vttibie'inirared imeger/Radtometer Sutie (ViiRS) 

X 

X 

X 


K*y 

X B S«nicr i* cunvnffy plwmd tor Out 

? s A d*o«on ti«» rwt boon maO* «$ to ii will M on itM tawiru 

0 a Sonsor wa« ptannoO lor lh« NPO€SS ulolirt*. but NOAA curronlly dOM not plan to irtcludo it on 
ti« JPSS saltHtte 

— > ■ Not appAcobl* — tortsor wis novor planned lor this salelte 
SojiM (MO wWf W W NPOC&S piggivt olio* 

’The Clouds and Vie Earvi's Ra^ni Er>ergy SytNm eeneor is lo be mduded on NPP and JPSS^t 
The Earth Radiaaon Budget Sensor — a toAow-on seroor— «s lobe viduded on JPSS-2 
The OMPS sensor (xnsstsol two eonportants. rated ihe nadir and bmb Ounng tis 2tXI6 rsstiucturtng, 
ade6«onwssmsdetoremovslheimbcomponenltrombot)C1andC3«atelrtee NOAA plane tor 
OMPS tmb lobe nduded on JPS&-2. but may move it lo JPSS-l If the schediie allows. 

AmKugh NOAA plans to develop the Total and Spectial Solar Irradlanc* Sensor, it has not 
(ietsrmined wh«1h«r1he sensor wil be nduded on JPSS-1. JPS&-2. ora dtlferenl accommodabon 


' NOAAomdals an* cuirontly tv\1siUng plaru for the Space Btiviranmeni Monitor and the 
Microwavv Imuger/Soumler. AlUiou^i they plan to launch the Total and Spectral Solar 
Irmdiance Suite, NOAA officials have not yet made a decision on which satellite will host 
the sensor. 
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The niaiiagenient ofllio JPSSsalellHiOS wilt also change from lhal of the 
N'POBSS salellilos. N( >AA phuis (o transfer tlie nauiiigeiiKMil of at'qiiisH umi 
fnmi the NPf)KiSS pn)graiii office to NASA’s (hnldanl Spaix* Kliglit ('enter, 
so that it can l>e ccvlocated at a s|>ace system acqiiisit ion center as 
advocaletl by the NP(.>IiSS inde|>eiKlent re\iew team. Accoixiing to NOAA 
officiiUs. the agency will pmvide direction. requireiiK'iits. iuul budget to 
NASA. NOAA will sUso provide stsiTf, inchuliiig a program director iuid 
program scientist. A NASA empifjyee will function as pn>gram maiuiger. In 
addition. NOAA has tieveloped a team to lead the transition from NK)ESS 
to J]^ and has Includeil representatives ftom NOAA. NASA, mul DOD. 
13ecaiise this team luis just l)een formed, they have not yet hilly ckwelo|>ed 
phms to guide the Inuisition. NC^AA officials plan to t>egin transitioning in 
.Inly, mid com{>lete the transition plan inclu<ling (*osl mul sche<lule 
('stimales by the end of St^ptemln'r. 

DOE> hi at mi earlier stage in its pimming prtKVss. in part be<‘ause it has 
tiHire time liefore tlie fiist satellite In the nK>niingoiliit is neiHleil. rK')n 
officials {tfe cumnitly reviewing itHjuirenK'iits for the iiKiniing oii>it mul 
plan to define how to proceed by the end of June 201 0. After Uiis review is 
nmipietoil. DOD plans In mialy/x^ allemalives for im'olinglhe 
rtHiuirenK'iits mid to develop a pimi for the chosen alternative. IH)I> 
anticipates making a decision on whether to use the NPOKSS spacecrafi 
by June *2010 mul to make a decision on which sensors it will include— 
liK'liuling the Spacx> Bnvironmont Monitor mul the Microwave 
lmager/S<Hinder by Octolier 2010. 1)01) aciiu'isition officiabi ex|)eci to 
l)egin the program in fiscal year 2013. 

Talkie 6 ('Oinpares key Htthbules of the NPOESS program wlieii i( was 
restniciuriHl in 200lklu(he NFOESS pix^gnunat the time of the Uisk force 
dcc’biion ui 2010 mul to preliminary pimis fr>r the separate NOAA mul DOD 
aci|iiisitions. 
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Table 6: Comparison o( NPOESS to the New NOAA and DOD AcquisHiona 

Key area 

NPOESS program after the 
Nunn-McCurdy decision 
(as ot June 2006) 

NPOESS program 
(as of February 2010) 

NOAA and 000 acquisition plans 
(as of February 2010) 

Life-cycle range 

1995-2026 

1995-2026 

JPSS 1995-2024 

DOO program. unKnown 

Estimated Irlfr-cycle 
006t* 

$12.Sbrllion 

S13 954- billion’ 

JPSS $1 1 9 Mtion (whch Includes about $2.9 
billion m NOAA funds spent through fiscal year 2010 
on NPOESS) 

DODprogfam. unknown; OOO's inrtlal estimates 
nclude ooets ot about $5 billion through fiscal year 
2015 (which includes about $2.9 biHion in DOO 
funds spent through fiscal year 20 10 on NPOESS) 

Launch schedule 

NPP by January 20t0 

Cl by January 2013 

C2 by January 2016 

C3 by January 2018 

C4 by January 2020 

NPP no eartier than 
September 201 1 

Cl by March 2014 
C2byMay 2016 

C3 by January 2018 

C4 by January 2020 

NPP no eartier than September 201 1 

JPSS-1 (Cl equivalent) available m 2015 

JPSS-2 (C3 equivalent) available in 2018 

000 program, unknown 

Number of sensors 

NPP; 4 sensors 

Cl; 6 sensors 

C2: 2 sensors 

C3: 6 sensors 

C4: 2 sensors 

NPP: 5 sensors 

C1: / sensors' 

C2: 2 sensors 

C3: 6 sensors 

C4; 2 sensors 

NPP; 5 sensors 

JPSS-1 and 2: Although NOAA has not determined 
the exact complement ot sensors, it will have at 
least 5 of Ihe onginal NPOESS sensors* 

DOO program: unknown 


BCW«* (MO nflTM M NOAA. bOO, M WK 4M 

'Ainou^ tw bft-cycft W 19 M for NPOESS art Vtrough 2029. t>a coat Mllmatat for &olh NPOESS 
arK) JPSS are only V>rough 2024 


‘Att>ough t>e program baselirw ta curreney $13 05 MNoa we esOmeted In June 2000 tial thia cost 
could grow by about Si biibon m addiiion. oRidala from the Executive Ofice of the Prea^m atata(3 
tiat tiey reviewed Me-cyde coet eatvnatea from 000 and the NPOESS program office of $15 1 
biHMn and $16 45 biNcn. re^ecOveiy 

Offioala from the Executve Office of the President noted that the expected launch dale of Cl rtad 
slipped to late 2014 by ihe ame of tieir daaaion 

In May 2006. Ihe NPOESS Executve CommBee approved an addmortal sensor— the ToM and 
Spectral Solar Irradance Seneor— for the Cl sateAta 

*Theae tve aemora are VllRS, CrIS. OMPS^cHr. tie AdvarKed Tecfndogy Microwave Sounder. 
ar>d tie Clouds and the Earth's Radiant Energy SyatenvEarti Radiation Budget Sensor. 


Bemtse neither agency haN rmalizi'd plans for its acquisition, the full 
ini).»ac( of Ute task force decision on the exixH’terl cost, schedule, and 
ca|)al>ililU^ is unknown. However, i( af>|H'ars likely ilial Uie r'oinbiiied cost 
of (ho si'iwale ncquisilions could Ix' higher I han the last NPOESS 
('stiiuale, the schedule forihe first satellite’s launch will tx^ later tiuui the 
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Iasi \Pf)ESS i'slinvile. ainl selocttKl ca{)abiiitk's will Ih' reniovotl fn>in the 
program. 

• Cost: NOAA aniicipales iliat the JPSS program will eost approximately 
$1 1.0 billion to complete lliroiigli 202-1.’* Althoiigli this ('stiinaleii cost is 
less than the baseliiKHl cost of the NPOESS progriuii. UOD will still iieeil to 
fund anti develop satellites to meet the rtH^iiirements for the early nviming 
ort>it. OOD’s InitiiU estimates are for Us new program to cost aliiKJst $5 
billion Ihrougli fis<*al year 2015.’* Thus, it Is likely that the cost of the two 
a('(|iii.sii ions wlllexc<H*<l the IwLseliiUHl llfe-<’ycle cost of the NI*OK.SS 
pnigram. 

• Schethile: Neither NOAA nor I.>Ol) have fuiali/AKl plans that show the full 
ini{><ict of the restmctiiring on the sc*hedule for .ssUellite deveUij)nH'nt. We 
have provKHisly n'|K>rtiHl that resinicturing a pnigram like NPORSS <‘oiild 
take significant tink> loac(‘onipiish,due in part to the lime taken revising, 
renegotiating, or developing im|K)rtjUil acqui.vition <lm*uinents. inchidiiig 
<.‘ontracts aiul interagency agreements.* With inH>ortant decisions tuid 
negotiations still {KMidlng. it is likely that the ex{MH’ted launch dale of the 
first JPSS satellite will U'lk'layed. 

• CaiMibilities: Neither agency has made fuial decisions on the hill set of 
stmsors or which satellites will accoininixlale them for their res|Hvlive 
saleliite programs, rmil thosi' decisions jire m;Kle. it will not be |)osslble 
to delemiine the ca|>al>inties that liu'se satellites will an<l will not pmvUk. 

Timely decisions on cost, schedule, atul ca|>abUilies would allow Ixith 
ac(|iiisitions to rmwe forward and satellite ilaia users to start phuiiiing for 
miy data shortfalls they may exiK'rieiK'o. lentil DO!) iuid NOAA niialivk^ 
their phuis. U is not clear whether the new ai'qiiisilions will nu'et the 
ix^qulrementsof both civilian iuul military users. 


'*N'OAA ofndaJs reported thnl llu> JPSS cost estimate Is at a higher confidence level than 
die po-viotui NPO&SS life<>ete cost estimates. 

' This esUmaie Is tK>t a li re<>'cle cost esUtnate and could chaitge as DOD comple U>s its 
requirements review aisi an^-sis of alternatives for tJieir new program. DOD has not yet 
developed a lifoc>Tle cost estimate. 

*'GACW)6.673T. 
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Moving forward. Iho agencies face key risks in Inmsitioning fnini NPOESS 
to (heir new programs. These risks inclmle (lie loss of key stiiff mul 
ca|>al>ilitK^. delays resiiKiiig from negotiaringcontriKi changi^s an<l 
(^tal)lishing new prr»gram offices, the loss of sn|^M>ii for Inkh agencies’ 
rei]uirements, and bisufricient oversiglil of new program manageimml. 

Loss oj'key st(\ffand capabiUties — ^The NPOESS program offR'e Is 
composed of NOAA. NASA. Air Force, and conlmclor staff with 
knowledge mid oxfieriencv in spa<vcniA prtK'tirmiKml mid integration, 
ground systems, sensors, data pnxlucts, systems engineering. laKlgeting. 
mid cost mialysis. These iiuliNiduals have knowknlge mul exiM^rience in the 
status, risks. mi<l lessons Iciiniod from the NPOESS prognun. Tills 
kiiowkxlge will be critical to moving the program forwm^i iHgh during mid 
sifier the Inuisilion ]K'riod. However, prognun office stiiff have already 
liegun leaving — or lo(.>king for other empkiyment — due to the uncertainties 
afniul the fiitim' of the prognun office. I'nk^s NOAA is proactive in 
retaining these staff, (he new prognun may waste valiialile lime if siaff 
must relearn pn>gram <U'(ails mi<i may reiieat mistakes nuuk' mid k>se 
lessons le^inied by prior pnigrmii st;ifT. 

Delays iw uegotinlmg cf/idmcl changes and establishing new 
pi-ograms — We have pre\i(Misly re|K)ried that n'structiiring a program like 
NPOESS could take significmil time to accNniiplisli. due in part to the time 
taken revising, renegotiating, ordevelofiiiig imfMirtant ac(|uisition 
d<H’uments. including (‘ontracts mid intenigency agreements.” According 
to NOAA officials, the pimi for JPSS may require negotiations with 
contractors mid lietween contractors and their subcontractors. In 
mklition. lM>th NOAA mi<i HOf) will netnl to estjililish mid hilly staff 
l>rogram offices to facilitate mul mmiage the transition mid new programs. 
However, these conlnui mid prognun chmiges have not yet occurtwl and 
it is not ekw when they will cK'cur. These chmiges could take significant 
tinx* to complete. Meanwhile, the NR)ESS program office continues to 
su|>(>oit mid fiiiul development activities that may not Ih‘ us<h1 In the 
new programs, liecause neither NOAA nor DOD have made key decisions 
on the technologies, such as the siMURH'raD and sensors, that will lie 
liK*liide<l on the new pn>gnims. Until decisions arc made (Hi how the 
program is to proceed with contract changes mid tenninalkHis. the 
contractors and prognun office cminot iinplenHMit the chosen solution mid 
sonw dvH-'isicHis. such as the ability to hold schedule slips to a minimum, 
could iKH'ome much more difficult. 


NOAA aiul 1X)1) I<'a<:o Koy 
TVaiisilion Risks That 
Tluoalon Salollile 
Conlimiity 


“GAOflfrSTST. 
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• Faiiure to support the other agency’s requirements — As a join! program. 
NH)KSS was exiH'fted t<» riiifill many milUary. civilian, and research 
nHluircments for envlromiK'nlal dat«t The lask f<>rt*e dt'clslon to 
restructure NT\>HSS noknl that decisions on future satellite programs 
siuHild ensun* the continuity of critical satellite ilala. However. Invause 
llte requirements of NOAA jukI IK)I> are differiMU. the agencies may 
develop programs that tneet their ouii needs lait not the other's. IK.)I>. 
NOAA. and NASA Mill still need to work togHher to ensure that 
requirements are known, agreed u|Hin. and manage<i. and that changes in 
their res|X'ctive prognun's ca{)jil)ilities do not degnuk* the c'ontiniiity 
nHjuirenuHtts. Kor example. NOAA offichds n»|K)rte<l llrat they do not phui 
to include the Mk'mwave Imager/Sounder in their follow-on prognun and 
will inste;Kl pOKMJri' data from a different siuisor on an inleniatioiuU 
satellite. However, it is not clear that NOAA's plans will meet the neeils of 
all of DOh's users, iiu'liiding the Navy :ui<l Arn\v. Similarly, it is not clear 
that IK^I) will continue to suf>fM>rt the ciinuite community's rei^uirenients 
for higlily calilmitcsl atid accurate measurements. If the agenck^ cannot 
HikI a way to build a {tailnership that facilitates lK)th efTicienl an<l effective 
dec'ision-making on data cotitinuily needs, the data cotitinuily needs of 
l)oth agenciw may not Ix' txletiualely incoriMiratwl into the new progrants. 

• Insufficient oversight oj netr program manngement — I’mler its new 

.1 1’S.S program. NOAA plans to t ransfer parts of the N IX )ESS program to 
NASA. ImiI It has not yet (k'finetl how it will oveisce NASA’s efforts. 
Transferring the program to NASA will not neix*ssarily resolve existing 
(‘ost, schedule, iuid sulM*ont mcti>r management issues. We nn'enlly 
n^{K>rt(Hl that the acquisition cluiJIenges faced in nu\jor NASA ai'tjuisitions 
are similiu to the ones faced by LK.)l> acquisitions, including NK)liSS.* 
S|K‘cifically. we ft'|K)rted that NASA luis consistently underestimateil tliiK' 
iuul cost iuul has not adiHiutUely mmutge<l risk factors such as contractor 
perfonnaju'e. Because of these issues, we listeil NASA’s acquisition 
mantigeiiMMil as a higli-risk area in ItKK). jind it remains a lii^i-risk area 
tottay.* In atkiition. our work on the (lOES l-.M satellite series found that 
NOAA did not have the ability to make quick decisions on problems 
IxH’aust' |H)tli<ms of the prxK’urement wen' imuiaged by NASA.** 


*^AO, A'ASA: Projects Seed More Disciplined Oversight and Managemettl to Address Key 
(Italtengi's. GAOOS*43(>T (Wa«)ilngton. D.C.: Mar. 5^ 2009). 

®GA0. High-Bisk Series: An Vpdate. GAOOO-271 (W’a«J0ngtoJu D.C.: January 2000). 

'NjAO, (ieostatiofuiry Operationat Environmental SattHites: St^ts Remain in 
Incotporaiing Ijessons Ijeamedfrom Other SaiillUe Programs. CtAOCKVOSl) (Washington. 
D.C.: Sept 6i 2006). 
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Specifiealty. this iiiaiiageiueiil a}ij)n»ach liiiiited NOAA’s iiisiglil aiul 
nianagoiiKMii iiivolwnH'nt in Ihe prcx'uronipnt of m^or ekMm'iils of Uic 
sysloia NOAA ofTicials retH>rto(i that (hey iire developing a iiuuiageiiK'tii 
control plan wMli NASA iuui inleiid to |)oifomi an iiuleixnulonl review of 
this plan when it is conipiettHl. They could not pnwide a liiue fraiiu* for its 
completion. Without strong NOAA oversight of NASA’s nnuuigeiiHMit of 
program com(K>nents. JI*SS may continue U* face the same cost. scluKlule. 
andcfuitraci iiuuiageiiK'nl cluilkuiges as the NF*()ESS prognint 

Wliile NOAA, NASA, aiul DOft acknowliHlgo that there 5ir»' risks ass(M*inte<i 
with the trmisition to new programs, (hey have not yet established f>lcms to 
mitigate these risks. Intil llu^e risks m* effet'lively mitigated, it is likely 
that the satellite pnigrams’ costs will continue to grow and launch dales 
will (‘ontinue to tie delaycni. hMrther laiiiK’h delays are likely to jeojtardi/Af* 
the availability and continuity of weather iuul climate data. For exain|>le. 
the POES satellite ciirixMitly in the iUtenuMMi orbit is ox|sx’(ed to reach the 
end of its lif('S|)«m at the oiul of 2012. If NPP is delaytHi, there could Ih^ a 
gap in |io|ar satellite oliservatirats in the aHemoon orbit. Similarly, a delay 
in the launch of the first J I’SS satellite may lead to a ga|) in satellite data 
after N PP reaches (he end of Us lifes}.»an. 

lUila continuity gii|>s |x)S(' dilTen^nt implicutMins for DOIt juul NOAA. For 
lK>th agencies, a loss of satellite <hua repri'senls a reduction ui weather 
forecasting (‘aiKibilitios. Within the military, satellite data tunl priKiucis 
allow military planners mid tactical users to fo<*us on antk'ipaliiig mul 
exploiting atmospheric iukI enviroiimentaJ conditions. Forexmu|)le. 
acciinite wind and (oinix^raiiire foreciists tux' critical to tiny decision to 
launch mi aircraft that will need mkl-fliglit refueling. For NOAA, satellite 
<inta iuid pr<Klu<'(s are provider! to weather forecasters for nsc' in Issuing 
weather forecasts mid warnings to the public mid to supixiit our nation's 
aviation, agriculture, and maritime communities. NOAA also faces risks in 
losing longeMerm climate observ'aiions. .Maintaining the contimiiiy of 
clinuite mid spiice data ovenlecades Is im|K>rtmil to ideiitliy lung-temi 
enviroiinK*nfal cycles (such as the 1 1-year solar cycle mid multiyear <K‘emi 
cycles, iiichniing the El Nuto effect) mi<i their impacts, and todeteci (rencLs 
in glolial wanning. Mgure 5 shows the current and plmiiied satellites and 
higiiligliis ga|>s where the <‘onstellalion is at risk. 
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Figure S: Planned Launch Dales and Potential Gaps in Satellite Data 



sowo* OAO«n«r»*MOOO.MCM>A.WMMPOE$SM*or«iMProor«mOM*M» 

Note: DOD w oirrenVy evalueOrvg its options for the early morning ortrL mduding moving th« DMSP 
F'20 Mteane lo the eaity momrtg oitit or acquinng addisonai aateanet Launch datee ar>d gape for 
tie early momng orbn wiN remain uncertain taiM tieee decisions are made. 


NPOESS 
Development 
Continues, but 
Demonstration 
Satellite Has Been 
Delayed and New 
Challenges Threaten 
Further Delays 


While NOAA aiul DOI) are establishing plans for separate acquisitions, the 
development of key NI*(3ESS conqx>nents is eont'muing. In recent iminths, 
Ihe critical VIIRS sensor has Ix'en completed iuni iiitegraltH) onto the NPP 
spacecraft. In addition, the p>rogram conlimies to work on coni|K)nents of 
the first and second N!*()ESS satellites, including sensors and ground 
systems. These components may be transferred lo NOAA and DOI) to 
become part of their res|X'ctive follow-on programs. However, the 
ex|)ecte<i launch dale of the NPP satellite has Uvn delaytnl by 9 montiis 
due to tivhiiical issues ui the development of a key sensor, mul the 
development of the \1IRS sensor for Ihe first NPOESS satellite is 
ex|>eriencing cost overruns. In ad<liti(Mi. Ihe program is slowing down and 
may stop work on key eom|x)nents Ui onler to address ]K>tential contract 
liabilities :uid funding constraints. This would further delay the launches 
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of Iho NPP salollitc mul the firel \OAA aiul HOD salellilc's titu)or fhoir new 
progmnts. 


NI’OESS C'(>lii|H)iK‘t)t.s 
Making I’rogrc'ss, hut 
Twluiical Issues Have 
Ik'layed Nl’P Launch 


[11 recent niontlis. selected coni|jonenls of the N I’OESS program have 
made progress. Six^cifically, (he program completed (he development of 
the crilical VIIRS sensor luul <ielivere<! il to NASA for integral ion i>nto the 
NPP satellite. Pour of the five sensors Inlemled for NPP are nowon the 
s|)acecraft. In addition, the program has wniiniied to develop key sensors 
intetuleiiforlhe first NPOESS satellite (VIIRS. CrLS. OMPS. luul the 
Adviuiceil Technology Microwave S«Minder sensors), aiul a key sensor for 
llie smmd NPOESS satellite (the Microwave Imager/Sounder). Tht'se 
coinixmeiits mi\y be tnuisferretl to NO/\A juuI IlDr) to Ixvome piul of their 
resikectlve folloWMHi pnigrams. 

However, the program ex|>erienctHl l(.H.'hnicnl issues on the CrosS'lrack 
InfraitMl Souiuk'r(CrlS) sensor inleiukvl for liie NPP satellite. S|XH*incaily, 
in .huniiuy 2()<)P iifier the (’rIS sensor completed its Iheriiuil vacuum tests, 
an iUMMiinly was discovered on a circuit card that then le<! to the discovery 
of uim'latod (k'sign flaws on I wo additional cinniil cards. I hiring final 
testing of new |>arts in August 2()t)0. <*omi)onen(s intended for CrlS wen' 
damaged after the sulK“ontractor failed to adhere to proper test prfK*esses. 
After investigating the problem luid (xissible solutkms for sever^ months. 
Uie program ik'cidiHi to replace danuigtHl parts lUid send the instnimc'nt 
Ihrougli a limittxl thermal vacuum lest. In total, this t(>stingern)r resulted 
in an 1 l-numth delay in the delivery of CrlS and a }t-n¥>nth delay to Uie 
NPP satellite launch dale (bringing it to Septeml>er 2011. at the earliest). In 
aiklition. the program continues to face technical challenges mid i.'osi 
«m*iTuns in developing the V’llRS sensor fcjr the first NPOESS satellite. 
Details on the status of key com|H>neiils for NPP iuul (he first two 
NPOESS satellites are provided in talile 7. 
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Table 7: Status ol Key Components ot NPP and the First Two NPOESS Satellites (Cl and C2}, as ol March 2010 

Satellite 

Component 

Program* 
Identified 
risk level* 

Status 

NPP 

Advanced Technology 
Microwave Sourxter 

Low 

The sensor was integrated on the spacecraft In December 2(X)6 and is awaitmg 
delivery of the other sensors in order to complete mtegralion testing. 


Clouds and the Earth's 
Radiant Energy System 

Low 

The sensor was integrated on the spacecraft in November 2(X)S. 


Croes-track Infrared 
Sounder (CrlS) 

Medium 

TechncaL process, and testing errors have delayed the expected shqxnenl ol the 
cns sensor from July 2006 to June 2010. and it is driving the NPP schedule. The 
program otfce e preparing tor a tinal review of the sensor. 


Ozone Mapping and 

Profiler Suite (OMPS) 

Medium 

OMPS has been integrated onto the spacecraft, but has had oontnued 
technical esues After analysis of the issues. Ihe program decided not to modriy 
Ihte sensor. 


Visibie/inirared imager/ 
Radiometer Suite (VlIRS) 

Low 

The sensor was shipped to mtegration tacsities in January 2010 and was 
integrated onto the NPP spacecraft. 


Spacecraft 

Low 

The spacecraft has been completed and four of five sensors have been 
integrated on It. 


Ground processing 
segment 

Medium 

An NPP compalibiMy test e planned tor ihe tail of 2010. but I requires ai sensors to 
be inlegraled onto the spaoeaaft. NASA oft cats reported that the ground system » 
sW risky for NPP. and they plan to remain vigilarS to fR Bsues. 

NPOESS 

Cl 

Advanced Technology 
Microwave Sounder 

Low 

The sensor e currently being bull by the prime contractor. Although Ihe effort is 
low risk and over 80 percent complete, the effort is taking more lime than 
expected. 


Clouds and the Earth's 
Radiant Energy System 

Low 

A oonUact tor this sensor’s development was awarded m May 2006; deirvery is 
expected in July 2012. 


Cross-track Infrared 
Sounder (CrlS) 

Medium 

Because the program needed to delay activities on this sensor in 2009, delivery 
of Ihe sensor couu be delayed by a fuH year. 


Ozone Mapping and 

Profiler Surte (OMPS) 

High 

This sensor is about 45 percent complete, according to program otlioais; 
however, the contractor recently found conlaminalion on the sensor dunng 
testing Inspection and re-tesling are expected to delay the OMPS schedule by 
about 2 months. 


Space Environment Monitor 

High 

The program office was late in awarding the oontraci for the second phase of 
thft sensor: this wsi likely delay Ihe sensor's development by a few months. 

DOO IS currently evaluating whether to include this sensor on ss follow-on 
program; a decision is to be made by October 2010. 


Total and Spectral Soiar 
Irradlance Sensor 

Low 

The sensor development contract was awarded m July 2009. 


Visibie/inirared Imager/ 
Radiometer Suite (VllRS) 

High 

According to program otiiciais. this sensor is about 60 percent complete; 
however, if has continued to experience significant cost overruns. 


Spacecraft 

Medium 

The spacecraft is on Ihe critical path for NPOESS Cl. which means that any 
delays In the spacecraft could delay the launch dale. DOO and NOAA are 
currently evaluating whether they will use this or another spacecraft tor their 
foSow-on programs. 


Ground processing 
segment 

LOW 

Hardware tor the final two central data processing centers is expected to be 
delivered by the end of 2013. 
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Program* 




Identified 


Satellite 

Component 

riek level' 

Status 

NPOESS 

C2 

Microwave imager/Sounder 

Low 

Development tor this sensor is coiHsiung; a firwii decision on whether DOD will 
continue development will be made by the end of the (seal year. 


•own* 


'Altwugh tie NPOESS program office hae Oetemnned these nsk levels for program ccmpor>ents. 
NOAA arx) NASA oltoats felt ffwl tie hak levels for tie NPOESS Viins and Microwave 
imeger'Sounder sensors, speoecraft, end ground systems are too low and tiat tie nsA level of tie 
NPOESS OMPS sensor is loo h*gh 


Now C'hallongos Throalon in ihe nwinths tomling up to an official transition from the NK>Ef>.S 
I'^irthor Dolavs pnignun lo the successor NOAA tuid DOf) programs, NPOKSS ofTicials 

fiK'c key <‘hailcng<^ that further threaten eiivinHimentai satellite 
continuity. S|)ecirically. iJie NH)ICSS program is slowing tlo^Mi and may 
sir'll work on key c«im|)fHients in oitier to addn^s (xiientinl contract 
liabilities and funding const mints. Acrninlinglo agency officials, the prinn^ 
c'oniraci includes a clause requiring termination liafiility t»e hindetl bi the 
current year’s budget. Hiis metuts that if NPtDESS devekipiiKuil were to 
mtlinue according to scliecliite, the prognuii would nixxl to stop all 
development woi1< in August 2010 in order to fiind the approximately $8-1 
million in potential lerm'maticHi lialiilily for this year. To mitigate t his risk, 
in April 2010, the priiiK' contractor was diitvted to sk>w down work on all 
fleveiopmeni ac'livilies so tlial work could c'ontbuie tlirougli the end of the 
flsc'al year. 

In adflition, tlie National defense Authorisation Act for Fiscal Ye:u’20l0 
plaf'ed limitations on the aiiKamt of IK}|) fun<ling availalde to the progmm 
until f'ertaiii retniirements were nxM.* Although the program nu't those 
rtHfuirements in March 2010. agency officials noted that DOl) funding 
could t>e rest'iiuled if not obligated quickly. A(‘cording to pnigram officiaLs. 
if these funds are rt'seinded. DOl) may have to terminate the NPOESS 
cftntract by the end of the fiscal year. 


^Pub. U No. ] 1 1-84 i 913 (OcL 28, 2000). This act directs die President to devviop a 
strategy for the management and funding of the NPOBSS program that wotild Include a 
holding profile for each year of the pre^rram by department or agency. The President Is also 
required lo dewlop an implemeiiting plan to carry out the management and funding 
strategy. The act prohibits die Air Force from spending more Uian 50 pctrenl of die funds 
available lo it for NPOFSS utxil die management and futKllng strategy is submitted to the 
relevant congressional committees. Wlien the strategy is submitted, the Air Force is 
prohibited fi^ spetHllng more Uuut 75 porceiu of die fuivds available to it for NPOESS 
until the implementation plan is submit^ to the reievanl congressional committees. 
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Stowing or stopping work iiiKlor eillior scenario coiikt f\ir1her delay (he 
Uiiinrhes of liie NTP s^ilellite iuid the fir^l NOAA <uu] f)Ot> siUellili's under 
(heir ik-w programs. However. tifTidals have not esiahlislied deiaiUnl 
priorities among difTen^nt comiMinents to guide any work stoppages. 
Unless seleo(e<t com|>onents are able to continue schedukHi developmenl. 
(he launches of NFF and (he first few satellites c‘ouid be riiUher dehiyed. 


Limitations on the 
Demonstration 
Satellite May 
Adversely Affect the 
Usefulness of Its Data 


As originally designed. NFF was planne<1 to reduce (he risk assfx'iated 
with launching i«ew sensor technologies in the NR)ESS prognun and to 
ensure c'ontinuity of climate data with NASA's Earth CHtsening System 
satelliU's. Therefore. NFF was not exfM>cted to Im> iui o|H'ralional salellile 
iiswl for weather foiecitsiing. However, in March 200f>. dedays in (he 
ex])ecte<i launch of the first NPOESS satellite let! the Executive (\)mmittee 
to decnle to use N'PFdiila o|)eralionally. Because the NFF demonstratk>n 
SiUellite wtis not desigiie<l as an o]x^ra(ional asset, it iuis several 
iiinitalions. Thesis iimitations include fewer groumkbased diUa pnx’essing 
systems, fewer security (‘ontrols, and a shorter saleillte lifi'sixui (iuui 
current or planned o{K'ralional satellites. Tlu^e design iimitations iiH'an 
that in sonv cases. NFF's ilaia will not t>e as timely and us<>ful <)s current 
]io|ar satellites or as S(>ciire as planned satellites. In addition, (hen^ is a risk 
of a gap in the nation's climate and weather data should the NFF satellite 
or its sensors fail before the next satellite is lauiuiuHl. Agency officials 
acknowknlge tiiese limitations and are assessing ojgions to make NFF 
<lata more timely luid se<Mire. 


NPP Will Havo Fewer 
Ciroiiiul-Ua-sefl Dala 
Pioc-essiti)? Syslenis Ilian 
NPOESS 


Wliile NOAA, NASA, and 1K)1> phui to have a gnnin(M.»ased iktfa 
pr<H*essiiig system in each of fmir e'en! ral dala priR'cssing centers when 
NPOESS (or its successors') satellites are in o(K'rali<Hi. the data pr<K'(.‘ssmg 
system will lx* in only two of thec-enters for the NPPdt*monslration 
satellite.” This arrangemiuil means that the two ixmters that do not have 
the data prcK’essing systems will ex])erien('e a lag in olitaining NPP dala. 
SfKK'ifictUiy. undercurrent operations, the four satellite dala processing 
centers ret'cive |k)I;u' salellile data within about KK) to 150 minutes. NPP's 


”Tke four contra! dala processing centers are NOAA's National Environmental Satelllto. 
Data, and Infornialion ^nice. Uie Air Force Weatlwr Agency, the Naval Oceanographic 
Office, and the Fleet Niimciicai Meteorology and Oceanography Center. The two centers 
dull will have a gtouiid'based dau processtiig system wtien NPP is In orUt are NOAA's 
National Envirorunental Salellile. Dala. and Information Service and the Air Force Weather 
Agency. 
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(lata will Ik' availalite to Iho two conlore with ttio data pnK’essing 
within }i|>proxiiiialoly 140 niiniites; il will i>o available to liu' two olluT 
centers within alsnit 170 mhml4>s. This presents a delay of 20 to 70 minutes 
from current o|H‘ratlons for the two centers witlamt the data processing 
systeia 

Because of this delay. NPP data will not l>e as useful to DOf) as the diUa 
from legacy I )MSP mul IH)KS satellites. DOI) officials re|K)rt(Hi that they 
plan to incon>orate NPP data when and when' they can to supplement 
data fnau the legacy satellites. However. LMDD’s centers will not be aide to 
lncor|>urale NPP data into all of their ofx'ratioiuil prcxiucts. due to the time 
dehty. For example, (jfncials from one data prcK'essing center re|K)rted tlial 
tiio dehty in obtaining NPP data (*0111(1 adversely affect their aunosphoric 
and (Kvanograi)!!!!* niiim'riciU weather predk‘tion ca|>iibiiities. Tliis 
situation would Ik* exacorbal4Hl if POBS or DMSP siilellites fail in orl)i1 
before the first NPOESS/JPSS satellite b launclmd because the DOH 
centers may not Ik* aide to use NPP data to make up for the data loss. 
A(*cording to FtOH officials, the three DOD centers ait' currently 
invt'stigating options to shorten the time It will take for the data togofn)m 
the one center with t he data pnxt'ssing system to the otlu'r t wo that l«K*k 
the system, but do not have a timeline for making decisions on how to 
pr(x*eed. NASA otTicials reported that there are other options for 
shoilening the time lag. For exam(>le. JI’SS officials are (*onsidering 
accelerating the developim'iit of the data pitx'essing systems in their new 
program. This could allow all four ('enters to have a pnx'essing system 
shoiily after NPP is laiinche<l and would eliminate tiie additional lime lag 
for two of the centers. 


Nl’l’ Was Ik'sigHecl Csing 
Inforiuation Sp<-urity 
(iiiidclinos Thai Art’ Now 
Outdali’d 


When originally designed, the NPP ground systems included information 
security controls that W(‘re based on the DOD si.'curily n'quirt*nK'nts that 
existed at that lime. However. Ilu'se siandiirds a|^>roved in d(» not 

include all of the sei’urity contrxiLs applicai>ie to newer systems. According 
to NOAA officials, the limitalUsis in .NPP's security t*onlit)ls relate 
priiiiiihly to the risk of data kiss. denial-of*serv1ce. and continuity of 
o{)eral ions, rather than a risk to the coiiuuand and control of the salelhle. 


in 2()t)8. program officials evaluated the security n?(|uirements of the 
NPOESS program. S|)ecirically. they evaluated whether to increase the 
security controls before Uie NPP launch, before the first NPtJESS satellite 
launch, or bt'fore the sec'ond NPOESS salelllle launch. They dt'cided 
iigainsl iqxialiiig the NPP security reciuireim'iits. IxH'ause it wouki c'ost the 
program up to $280 millKHi to make such a change, and cottld risk N PP's 
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schtnUilod iauiu’h <lalo. Act*ording to NOAA omcials. they reoenlly 
evaluaUni the nnpacl of the weaknesses in NPPs security cont rols <ui(l 
nia<UM!e<’isi()ns on a Minority of siHniritye()ntn>Ls in A|>ril 2010. 


NI*P’s Expoctod life Span The NPP satellite was only designed to su|)|M)rt a 5-year mission life. 

Is Shortor lhail Thai of unlike the 7-year mission life of the NI*()ESS satellites. Bwause NPPs 

NPOESS (k'sign life is only 5 years. It has the |K)tential to fail l)ef<>re the next 

satellite is laiinchetl. If NPP launches as plantie<l in October 2011, the 
satellite. base<l on current design, ntay remain Amctional until 2016. Thus, 
data fmm tiie next |H>lar-ort»iling satellite may be needed as early as 2016. 

Ailhougli the first .IPSS satellite launch is piiuiiieil for 2015. it may need a 
year<»r more to iM^rfonu mi on-orl)it accuracy check.® Thus, it is very 
likely that there will lie ga[>s in climate and weather data if NPP cannot 
survive beyond its design life. I'^irlher delays in the develo|>inenl and 
launch of the next satellite will increase the risk of a g:^>. NOAA ofncials 
acknowUnlge this liniilation mid are evaluating ways to mitigate the risk of 
a gap. NASA officials reiKUleii that the NPP sjiacecrall is baseni on a legacy 
design; thus, they estimate that the siiat'i'crafl will likely hist for 7 years or 
more. However, they <|uestiomHl the ndialiility of key sensors- 
jiarticularly VIIRS. CrlS. and OMI*S — on NPI*. tiue to |n>or workmanship 
anil mission assurance weaknesses during development. 


Conclusions fiscal year, the feileral government will have spent 16 

years and over $5 billion to eonU>ine two legacy sttf ellite programs into 
one, yet will not have launched a single satellite. Faced with ex|iecled cost 
growth exce(Hiiiig $8 billion, sc'hedule delays of over 5 years, mid 
(‘ontinuiiiglri-agency nic'Ui.'tgeiiMuit challenges, a task force UhI by the 
Prt‘sidenl’s Office of Science and Teclinology Policy <leckled to disbmid 
NPOESS so tlnit NOAA mid IW)I) could pursue sejMirate satellite 
acquisitions. \Miile the two agencies are s<'nimt>ling to develop plans for 
their res|X^ilve programs, it is not yet clear what the programs will 
deliver, when, and at what cost. Tinn'ly dei'iskins on ttwl, scheiliile. and 
ca})at>ilil ies are lUKHled to alkiw Ixith acquisitions to imive forvi'ard. As the 
agencies <levek)p phms for their resixK’tive saiellile programs, they face 


a Kalclliu* has been lauiK'hed. scientists pi>rform an on-orbll accuracy check, called 
calibration axid validaticsi. to verity that the sensors accurately report ground and 
atmospheric conditions. While this process can take dmonths to 2 years, users may be able 
to use the satellite data before calib^tion and validation has been completed. 
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risk:^ associalocl with (ho kKfti of <’rilk'al s(<ifr wit)) kaowknlgo iux! 
ox|>orioiKV. delays in nogotialiiigcoiitriKl changing aixi soiling up now 
program ofTicos. tho two agonoios noi ruinHiiig each oihor’s con' 
n>quiron)ot)ts, aixl insufTiciont pn>grain ovorsiglit. Noithor agency has 
devel()|)ed plans to niiligate (hose risks. 

I'nlil (ho InuisilxHi is conit>lot('d. Iho NI’ORSS prognun is continuing lo 
develop com|K>nents of the NPPsalelllto <u)d <*oin|K)nents f)f tho first two 
satellites. However, pit)grain officials reix>rted that they have slowed all 
development work, and may need to stop work on these deliverables 
because of {Kilential contrac*) l)al>ilities iuxi fiiiiding cunstniints. Slowing 
or stopping work could further delay the salellUes’ Uuinches. ;uxl the 
program h:is not develo|:K'd a prkuit ized list of wluit lo slop flrtl lo 
mitigfile iin|)acts on s<ite)lile latinches. rnlil it ckx's so, there nuiy l)e <iii 
iiK’n'ascxJ risk of gaps in sjtlellite <)ala. 

Ik'cause NPP was built lo Ik.' adeinonstralioii satellite, its <la(a nviy iX)t Ih' 
as timely iuid usefiil ciscum'iit |K)larsatellili*s :uid not as secure <)s 
planned satellites. In .iddition. the limited lif<'s{MU) of NPP rut1l>er 
iiK'reases the risk of ga|)s in clinute aixl weather <lata /\gency officials 
acknowhxlge these limitations and are assessing o|)tions to make NPP 
data more timely, but do ixn have lime frames for deciding among 
alternative of>tions. 


R6COnin'l6nd3tionS for to ^‘ns'ure that the transition fn>m NI*C)KSS lo its successor 

programs is efficiwttlv an<l eflfeclively nuuiaged, we recommend (hat the 
Executive Action Secretaries of Oefense tuid Commerce take die following ftwir actions; 

• direct their res|HH*l ive NPOEISS folk)W<on programs lo ex|>edite decisions 
on the exiKK'ted cost, schedule, iuxi ca|iabilities of their planned programs; 

• direct their res|KH’tive NPORSS folk>w‘-on prognuns lo develop pkuis to 
aiklrt'ss key inuisition risks, including the loss of skillet) staff, delays in 
contract negotiations and setting up new pntgram offices, loss of sujiftorl 
for die other agoix'y’s r(>quiremi'nls, tuxl oversiglil of new program 
management; 

• direct the NI*()ESS program ofriwlodevebp priorities for work 
slow(k)Wii and s(of>{>age to allow die activities thtU tut' most imiKtrltuil lo 
maintaining launch schediik's to continue; and 




OAO-IO-S58 PuUi'-OrbtUiiK KBvlroani«>Bla) SBt^llileK 




113 


• direci N()AA aiul l>Ol.) ofTicials to develop linit* frames for niakuig key 
deebdoiis on <>r atve|)< ing the risks Mated (o the timeliness of NPP’s 
data 


Agency Comments 
and Our Evaluation 


We ixH*eivt*d written eoniments on a drail of this re|K)rt from the St'eret4iiy 
of ComnH^ree. who Inmsmittixl NOAA’sconuiioiUs (see II). the 
Director of S(»ace and Intelligence within LKJD (see app. HI), tuid the 
AsstRMale Atlmuiistrator for the Science Mission Fhrectorate of NASA (see 
«{>p. IV'). In addition, a senior txilicy iuialysl from the Office of Science and 
Twhnology Pollcy/Exoc'Utive Office of lite Presklent provided technical 
C4>mments on a dniD of this ro{x)rt m email, which we incoqK>rale4] as 
ai)prt>priate. 

in tlieir conuiKMits. tK>th NOAA ami DOD agreeci witii otir 
rtH‘omineiidalions luul identified pians to iin(tlenienl thent Korexam|)k^ 
NOAA phuis to work with NASA to tievelop reqiiirenx'nts ami acquisition 
phuis. identify the organization 4ui<i slafTuig. and establish a cost and 
schedule tuiseline for JI’SS. In addition. l)OI> officials re|>one(i that the 
agency plans to make decisions on capability, cost. 4uul sc'hediite following 
a series of im'eiings taking placv in .lune 2t)l(). 

In adtlition. ix^garding the (M>tentiiil nee<l to slow down or stop work on the 
NPOBSS program to deal with (lotenlial contract liabilities and funding 
t*onstraiiits, NOAA. NASA, iuid IH)I) re|K)r1e(l that the NIH)KSS pn>gram 
ofllce luis Uk'iilifitHl priorities for work stop|>age so that key activities 
<‘otild continue. At the end of March 2010. the pnignuii executive officer 
pmvitk'd high-k'vel guidance on the priorities of Uie program, such as 
ensuring that NPP developiikuit cont inues :uid ensuring that key sensor 
development is tran.sfenvd to the JI*SS [)r(»gnim. Subsequently, program 
officials slatcki that the ('ontraclor agreed to slow all of its develo|)ment 
work througli the etui of the fisc'al year to avoid a work siof>page. 

However, slowing all work activities does tiot reflcn't aprioriliziUioti of the 
iiKncl imfH)iiant ac'tivities. Unless the key activities that are on the critical 
l>ath are able' to continue s<'hedulod development, the launches of NPP 
and the first few satellites could be ftirther delayed. 

NASA also conunented on our fimling that NOAA would iichh! to provide 
enhancwl oversiglil of NASA’s manugemenl t)f the JPSS pn)griuu. We 
c*allcd forenhancxHl cjversi^it l^ascnl. in {>art.on NASA’s history of |KK)r 
|icrform:uice in imumging iivijor accjuisilions. NASA ofOcials asserted that 
the pro|K‘r Imlsis for comiMuison should not be their lemling cnlge research 
missions. IhH. instead, should Ix' the oix^ralioiial environmental satellite 
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iiiissioiis it iia:» developed for NOAA in the past. NA&\ noted tliat its role 
in JPSS will be stnictiired similar to the Polar-orbiting Operational 
12nvironmental Satellite (.POES) and Geostationary Operational 
EJnvironmental Satellite (GOES) programs, where NOAA and NASA have a 
long and elective partnership. However, we believe that enhanced 
oversight Is warranted. Tlie JPSS program differs frmn the recent POES 
and GOES programs in tliat it includes leading edge .seasor teclmologies. 
Tlte complexity of these sensor teclmologies has been a key ivason for tlie 
cost growth and schedule delays experienced to date on the NPUESS 
program. In addition, ttie program continues to discover tecluiical 
problems on tlie sensors currently being develi^d for (iie follow-on 
programs. Titus, it will bo important for bodt NOAA and NASA to ensure 
Utat the subcoritracumt are adeqtiatoly managed so dial tef'hnjcal, mist, 
and sdtedule issues are minimisx^d or mitigated. 


As agreed with your office, unless you publicly announce the contents of 
tltis report earlier, we plan no fiirther distribution of it tmtil 30 days fiTtm 
the date of this letter. We are sending cc^ies of this report to lnterest.ed 
congressicnal committees, the Secretary of Contmerce. Ute Secretary of 
Defense, the Administrator of NASA, the Director of tlie Office of 
Management and Budget and otlier interested patties. In addition, (ids 
report will be available on llte GAO Web siu? at hl(p://www.gao.gov. 

Ifyoti haw an>’ iTuestionsabmit this report please contact me at (202) 512- 
&280 or at pownordSgao.gov. Osntact points for our Offices of 
Congre.ssional Relations and Public Affairs maj' be found on the last, page 
of tills report GAO staff who made mttjor contributions to tJiis report are 
listed in appendix V. 

David A. Powner 
Director. Information Technology 
Management Issues 
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Appendix I: Objectives, Scope, and 
Methodology 


Oiir objcftivcs wen? !o (1) iisst'ss elTorls U) plaii for sci>arato satellite 
aciiuisit KHis; (2) evsdiiato tiie status iuul risks of key prognun <*oin|K)iienls 
St ill tiiulor develofiiDenl; nitd (3) evaluate ini()liontions of using the 
<leinonstralion sateliile's <lata ofieralionally. 

Tu assess efforts to plan for separate satellite acquisitions, we reviewed 
the prx^sidential diFet'livc that estsildished the Nalkaial l\)lar-orhiting 
(){H'ratinniil Knviitmmental Satellite System (NH)KSS) as well as 
materials relatwl to the program restructuring in 2()Ot3. We also re\iewecl 
tlie White House task force's lerins of reference iukI Hnal decision to 
disbaiul the NPOESS pnigram. We reviewinl preliminary phuis for the 
National Oceanic mul Alii»ospheric Ailmiiibiration’s (NOAA) new pn)griuii 
to replace two<)ffhe NP()Ei5»S satellites. We compared the strategy JUid 
pliins to Ix^t practice's for prognun phuining and reiiuirements 
nvuu'igeiiHMit iuul met with iiK'ndiers of liie task fonN? res(K)nsihle for the 
fliuil restructuring decision. We also interviewed agtHicy ofTicials from the 
DepailiiK'nt of Defense (fiOD), the National Aeixuiaiitics mul S{>ace 
Administration (NASA), .'uul NOAA. as well as tm'inlH'rs of the NPOESS 
task force juul the NPOESS program office. 

Toeraluate the status and risks of key prognun com|)ottents. we reviewwl 
brienngs, weekly u|xlates, an<l ntiHUhly program tuiuiagentent reixuis. We 
reviewed cost reports tuid program risk mamigement <l4X’unients mul 
interviewevl prognuii ofTk’ials to determine prognun iuid prognun segment 
risks that could negatively affecl tlie pn)gram’s al)iruy to maintain the 
current scluHlule and cost estimates. We also inteniewed agency officials 
from IHJD, NASA and NOAA iuid the NPOESS pn>gram office to 
detenmne the status and risks of the key program sv'giiK'nis. We also 
observ(Hl si'iiiordevel nuuiageinenl review iiKH'tings toobtain infonnation 
(HI the status of the NPOESS program. 

ToevalinUe plans for iuid ini(>lications of using tlie denKHislralion 
salellites data o|)erationally. we reviewed program (i(M'umont<Uion for 
using the demonstration satellite's data iuul i*om|HU‘ed tiiem to phuis for 
using the NPOESS satellite diila. A(klit kHially. we interviewed program 
ofTiee, NOAA. NASA, luid [)0D officials alxiut plans for using Ihe data. 

We primarily |>erfonned our work at Ihe Nl’OESS Integrated Program 
Office and at 1)01), NASA, and NOAA offices in the Washington. D.C., 
metrojKiUtan area. In addition, we wnulucted work at the Fleet NiinK'rical 
Meteorology mul Oceanografihy Center in McHiten'y. California; Uie Naval 
Oceanographic Office in Bay St. Louis. Mississi|)(>i; mid the Ar Force 
Weather Agency in t)maha, Nebraska. 
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ApiMHidK k Ot^ertKoH. Srup**. awl 
M^kodoloo' 


Wo n>n(liKi(Hl tills |>crr4>niiaiK’o mKlil from August 20<K) t(» May 2010 in 
acomlantv with goncrally ai'coplod govomincnl auditing stauulards. Thnso 
stjuuinrds n^qniro that wo plan and [K'rfonn iho aiulii to otvtain siifrioiont. 
a{>propnato ovi<k^n(‘o to provide a reasonahio basis for our fiiKlmgs and 
oonclusi<His baseil on otir audit objectives. We believe that the evidence 
obtaiiKHi provkies a reasonable basis for our findings and conclusions 
on our audit objectives. 
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of Commerce 
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Aiificndix II: thiai tht> 

orCoMMercv 


DttMrtMMI BfCMMCra 
NBtlMal Occaair aad AtaMt^bcrte AdaiibintlM 
CoaiBMM* M Ac Dran CAO Rcpaii CatMcd 
‘Pobr-arUdai RaviroMceUl Salrllktn: ACMcka Mad Act 0*lcUy la Addra* 
RUu that iaa^anNu Ac CoatlaaMy al WeaAcr aad CUaiatt Dala" 
(CAO-ie-SSIMay 20l«) 


TIk l ^ttu n em ofCoronarc a 'i Nanooal Oc«nk and Aimcwpberic AtaintimiMn (NOAA) 
if^raciain (Iw opponuBliy to icviaw the Governmcat AocpamAilhy Offiet'c (GAC^ NfMft M 
pebc-atWHa g cavkowaJ anclIHea. Tbc Wlowin^ b NOAAU rcapow la rnwruncDdaclim 
(Mad in tlic draft rcpon. as 'well as retamncDded ehantes Av CKtual^hnical iafomution. 


The draft OAO rajmt stataa, **10 oedv to casure th* die nnsitiiM from (the National Fobr- 
eri)i(in« Opcratkinal Environmental SeteUite SysKoi (NPOES5)J lo Its mrryor lao g jnm tat 
cffidenity ad cfhetivety mmaged. we raooainend that the Seaeiaha of Defenae and 
Comoxscc tAe the (bUowvig fbur actioiia:~ 

Rcrocawcckdalioa Ir "Otraol ibeir icspecdvc NPOESS feUBw-on pto g iann cxpadiiB dedaioRs 
on ifaa csiwUrd coat, schedule, and capibUliks of Acir ptanaed pnigrams.'* 

NOAA Rcapaaact NOAA agm with Aia reoommeadKion. A P aa eiooenoam has been fociDCd 
lo nanage Ae activities of tranaitHRinf Ac NPOeSS activKisa 10 die Joint Polar Satelliie System 
<IPSS) ptognn. TUt team loeluda icpraaortaiivca fiom NOAA. the National Aeroaautica and 
Space AdmMiaBMlaa(NAftA) and die Department of Oefdue(DoD). UoD latued an 
Aeg ua tikw Dociaioa Memua a d um (AMI) on Idanh 17. 3010^ whicli duocis (he NPOESS 
Program Eaeentive OfBea to tnawtion riw NPOESS aedvWai » JPSS and DoO (US. Air 
Tbaac aetiv'iliea arc underway NOAA and NASA have sgned a iDcawrandun of 
imdenun^ng (VIOU) lo begin mouibon aoivrties, which will foots on the coa. schodide and 
p erfa raan ea capabslhiea of the fPSS prognm. 

Recesaiendattaa 2; “Dtaoet tbek reapeetive NPOESS follow-<m progranu to develop plans lo 
address key mBsitioa risiu, Induding tbs toas of skilled stafT. ddays in coMraci neflotiailofts and 
wri t up iw* program offices, loas of support for the other agmcy’i requinments, «d 
owdthi of new pfo gr am managanenL" 

NOAA Recponac: NOAA agreea with this i c e ommeiAt ieo Under the NOAA NASA 
TraneHioo MOU. (he a^aciea will define (be system eooeepi for iPSS, ael the le^*l 
tnqukwneMs. esuMidi (be ac^ulaJilon plant, determine the otganuation and ilaffit noodod to 
nm the program. Mdcsiahlisb a Kbedule and eoKbasdine. E^oftbesewtlihasul^to 
taaenui program mngement counciU and to enemal iodependa i i miew leamt 
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Altfafidx III: Coaai'nth fttiM Um* IK*|i«rt«c«l 
of D«(’em« 


GAO DRAFT REPORT DATED APRIL 13. 2010 
GAO-IO-S5B (GAO CODE 31 1214) 


-POLAR-ORBmNO ENVIRONMENTAL SATELLITES: 
AGENHES MUST ACT QUICKLY TO ADDRESS RISKS THAT 
JEOPARDIZE THE CONTINUITY OF WEATHER AND 
CLIMATE DATA* 

DEPARTMENT OP DEFENSE COMMENTS 
TO THE GAO RECOMMENDATIONS 


RECOMMENDATION 1: The GAO rccoo i rocnds that the ScCTCtary of Defciwe ditcci 
the DoD NaIkmuiI Pdar-Orbiling Operational Environmental Salellile System 
(NPOESS) fotlow-on program expedtlc tfecnkm on the expected coat, acbeduie. amt 
capabilities of ibeir picmed programs (p. 36/OAO Draft Report) 

Do D RESPONSE : Coocur. TlK DoQ agrees that expedited deciskms are Dccessary to 
eoaure FYIO funds are applied wbete most needed. Decisions on ibe DoD early 
morning oibii program will be executed per established acquIsitSon guidelines. 
USD(ATAL) issued Acquialtioa Decision Memoranduitu on 17 March and 10 May 
3010. DeciiionB on capability, coet, and schedule will be msde following the next 
round of crkicil decuton meettiigs in mid Jime. 

RECO MMENDATIO N 2 : The GAO recommends that the Secreury of Defense direct 
the DoD NPOESS follow-on program to develop plans to address key mnsiiioB risks, 
mcluding the loss of skilled staff, delays In contract negotiations and acnlng up a new 
program office, lost of support for the other agency's requitetnenis. and oversight of 
new program rtunateman. (p. 3S/QAO Draft Report) 

DpD RESP ONSE : Concur. The DoD it assessing numerous risks associated with the 
iraosilion. Tbe DoD will ensure personnel for this effort have the requisite experience 
and skills (e.f. contracting, program nunagcnient, systems engineering) to effectively 
manage the program.. The DoD will contimie to work with NOAA to ensure that 
common areas (such as the NPOESS ground, C2. and IDPS) capaMIrties are arranged 
■a necesury to support other agency needs. 

RECQ MMPNDATIONA The GAO recommends that the Secreury of Defense direct 
the NPOESS program offioe to develop pnoriliea foe work stoppage to allow the 
aciJvictes that are most important to tiuinuiniDg launch schedules to contimie. 

(p. 38/GAO Draft Repon) 
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Aiifafidx III: C4>aai*nt>< fttia Um* Ili'iMulamI 
of D«<’em« 


1>90. RE SPONSE : Coacur. Oo 17 Mtrch. the Umkf Secrcttry of Defeiuc for 
AcqMaHkm. Techoolofy and Logiuics signed the ‘Aequiiition Decbicm Memorandum 
(AOM), National Polar-ortHUng Operatuoal Satellite System (NPOESS) Program 
Restructure.” In lure, the Acting Program Eiecutive Omoer for EnvironDCiMal 
Satellites <PEO/ES). provided ADM ImpletneiiUlioo guidance to the NPOESS System 
Program Director (SPD) on 26 March 2010. Thu guldaoce ouiliAcs prioriliea for wort 
stoppage and provides transition guidance (or those aciivitiet must importani to 
maiiuinitig launch schedules. Subte^nily, the PEO and SPD have woried to rerine 
the specifics of Imptemcniing the AOM. 

RECOMMEND ATION 4: The GAO reoooimendg that the Secretary of Defense direct 
DoD ofAcitU 10 develop limeframes for making key decisions on - or accepting the 
risks related to - the iimelineu of NPP’i data (p. 2SyGAO Draft Repott> 

OoO RESPONSE: Concur. DoD has accepted the current Itmitalions on the limeltnets 
of NPP data. We will cominue to work wUi our agency partners to make sure the 
NPOESS follow .on data ia made available in as timely a manner to support warfiglHet 
miukins. 
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Appendix IV; Comments from the National 
Aeronautics and Space Administration 
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GAO’s Mission 

■ 

The Govemnieni Aecouniability onk’e. the audit, evalualUm, imd 
mvestigalive ann of Congress, exists to su}>(>oil Congress in meeting its 
c'onstitutional ri^ixmsihilities mid to help ini|>rove the [lerforinHiu'e tuul 
ae('(Minial)iUty of the fwierai government for the /Vmeriean iico^de. GAO 
examines the use of iHihlic fumts; eNiduates federal programs and |M)]ioies; 
and provides analyses. re<*oiiunendati(His. atul other assistmiee to help 
Congress make informed oversij^t, fiolk'y. and binding dei'isions. GAO’s 
c'ommilnkMU to good government is reflec-te<l in its core values of 
;K’C(Hinlal)ilily, integrity, and rvdialiility. 

Obtaining Copies of 
GAO Reports and 
Testimony 

The fastest and easiest way to ot^tain copies of GAO <locuments at no cost 
is thnaigli t iAO’s Web site (www.gao.gov). Each weekday aflemtKin, GAO 
posts on Its Web site newly released re|x»rts. testimony, mid 
coiTes|x>n<!ence. To hav'e t JAO e-mail you a list of newly {x.isted pnxliicts, 
go to www.gao.gov and select “E-mail U|Klales.’ 

Order by I’lione 

The prk*e of each GAO publiciUion refk'cts GAO’s actual cost of 
pnxluction and dist ribution and defiemls on the iuiml>er of pages in the 
publication an<l whether the publication is printed in color or black and 
white. Pricing and ortlering infonnatlon is posted on GAO’s Web site. 
hitp://www.gao.gov/ortlering.htnt 

Place orders by catling (202) 512-6000. toll free (866) 801-7077. or 

Tt)I) (202) 512-2537. 

Onlers nuiy lx* |>aid for using Anu'ric;in Express. Discowr Card. 

MasterCard. Visa, check, or money order. Call for additkaial information. 

To Report Fraud, 
Waste, and Abuse in 
Federal Programs 

Contaii; 

Web site: www.gao.gov/fraiidnet/frainkiet.htm 

E-mail: fnitulnetC<r gao.gov 

Automated answering system; (8tM)) 424-5-I54 or (202) 512-7170 

Congressional 

Relations 

lialph Dawn, Managing Director, dawiiri^gao.gov, (202) 512-I4(H) 

I'.S. tJovemment Accountability (.iflice. III G Street NW. R(x>m 7125 
Washington. DC 2(X548 

Public Affairs 

Chuck Young. Mmiaging Director, yuiiigcl^gao.gov. (202) 512- I80t) 

U.S. tiovemnvnt Acc(Mintal>ility Office. Ill G Street NW. Rtxnn 71 10 
WashingttHi. DC 20548 
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GAO 



Highlights ol QAO>i(MS6. • raport lo 
congivssicnal convnIttoM 


ENVIRONMENTAL SATELLITES 

Strategy Needed to Sustain Critical Climate and 
Space Weather Measurements 


Why GAO Did This Study 

i''i)vironnK*iita] s.ii<*iljlt‘s prov'uk* 
(Lita on lhi‘ earth and its space 
cimroimieni that are used for 
roiTcaKling the weather, mt'aminnii 
vanalions in dimaie o\'cr limi*. and 
pix'dicung «pmv weather. In 
planning for the next geiumUon of 
these aalelliles. feder.^ agcnaes 
originally sought to fulfill weather, 
climate, and siiace weather 
n'cpureinentN. llow(*ver. in 2006. 
fi'dt'nil agencies n'slructtired two 
key satellite ac<|uisitions. the 
National Polar*ori>ilingOpi'ralionnl 
Kmironmental Salelbte i^stem 
(NIOBSS) and the (leoslationary 
<'>|H*rationa] Environmental 
SatHlite^l wries (GOES-R). Tins 
invoK'i*d tvmo\Tng key cliniale and 
si>ace weatlier iiistnunenis. 

GAO was aski'd to ( 1 ) assess plans 
for n^storing the cn|)al>ilities that 
were rvnioN'iHl from the two key 
satellite acquisitions. (2) evaluate 
federal effoils to establish a 
strategy for the long-term provision 
of satellite-provKlv'd climate data, 
aiwl (3) I'vnluale feileml efforts lo 
establish a Ktmli'gy for Uie long- 
term provision of satellite-provided 
space weatliiT data. To ilo so. GAO 
analyzetl agency plans and n-ports. 


What GAO Recommends 


GAO is making recomiiiendnlions 
lo the IVesidenrs Assisiani for 
Science and Technology lo 
establish and tmplenieiit 
interagency strategies for iIh* long- 
tenn provision of i‘m1ronmi*nlal 
observations. Tlie Assistnnl's office 
neither agreed nor disagreed with 
the recommendations, but noted its 
pliui to develot> a strategy for i-orih 
observ'alions. 

Vi*w OAO-tO-^e or k*y components 
For more infonnston. contact OaWd A 
Pownar at (202) S12-928e or 
poanartfCgao gov. 


What GAO Found 

Aflor koy (-hmatc aii<l spare weather instruments were removed from the 
NP( )ESS and Gt )ES-R programs m 2000, feileral agencies derided lo restiMV 
selerled rapabilHies in the near term. However, neither the National Oreanir 
and Atmosplierir Arlmoiistratiori (NOAA) nortlie Department of Defense 
(IXID) lias establislierl plans to restore the full sol of NM>ESSrapal>ili(ies 
over the life of the program. Further, NOAA has not made any plans to restore 
the advanred rlimate rapabililies of llie uistnimeiit that was removetl from 
G( )ES-R. Ex|>erte<l ga|)s in roverage for the mstnuni'iils that were removed 
range fti>m 1 to 1 1 years, and hegiii as soon as 2015. Dnlil these ra|>ahililies 
are m plare, the agennes will not be able to pnivide key environmental data 
lliat are important for siLsiaining rimiale aiul spare weather measuivments. 

For over a derade, federal agencies and the climate community have <*lam«>re<l 
for a national uiteragcnry strategy to ciNirduiate agency pnorities, bwlgets, 
and srlKKlules for environmental satellite obsorv'ations over Uie long-term— 
and the governance slniciure lo imph'meni dial strategy-. In nud-2009, a White 
Hoiise-siKinsotvd interagtiicy working group drafliNl a re|Miri that klentirk>s 
and pnontizes near-term op|)ortun»ties for environmental observations; 
how'ever, the plan has not l>een approved by key entities wiihui the Executive 
Office of die Preskleiit aiul there is no sduHliile for finalizing it. In adilition, 
ihe report d<K*s not adtlress costs, sdiedules, or die long-term proviskm of 
satelirte data, and there is no iMocess or time frame for unplemeniing it. 
Witlioul a strategy forcoiiluiuiiig eiiviroiinienlal measuremenls over du' 
coming decades and a means for implementing it, agencies w-ill continue to 
irKlependeiiiiy pursue their imnie<liate priorities on an ad hoc basis, ilie 
economic lienefiis of a coorduutetl a{>pri>adi to investments in earth 
ohsen'aiion may be lost, and «Hir nation’s alnlity to luulerstand climate change 
may be limited. 

Wliile federal agennes have taken steps to plan for continued spare weather 
ohsen'atioRs in the near-term, they lack a strategy for the knig-term pnivision 
of s|)ace weatlier data. NOAA an<l IX )D plan to refilace aging satelllu-s, and an 
interagciK-y space weather program drafted two rep<irts on how to mitigate 
the loss of key satellites and mstniments. Tliese reports were submitted to the 
Executive Office of the President’s Office of Scienn* and Technology Policy 
(OSTP) in die fall of 2009. However, OJTTP has noscliedule fi^r approving or 
releasing the reports, rntil OSTP approves and releases Ihe reports, it will not 
lie clear wlieilier the rep*>rls prtivide a strategy lo ensure the kaig-tenn 
pnivision of space weather data — or wtieilier the current efToits are simply 
attempts to ensure short-term data continuity. WitIuHit a coniprelionsive long- 
term strategy for the provtsKHi of space weatlier data, agetK'ies may make ad 
hoc doctsHms to ensure contmuity in die near term and risk making uielTicient 
investment decisions. 
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A gao 


United Stntt'K <iovernmenl Accoiinlahlllly Offlrp 
WaMhlntUoti* 20548 


Ai>ril 27. 2010 

Tho Honorable llhan llaini 
Chairnvui 

The Honorable Bub liiKliti 
Ihuikuig Menit>er 

SutK'oninihttH^ on Energy iuul EiivlrtMunent 
(’oimuUtee on Seienoe and Technology 
House of Representalh'es 

The H<HK»RU)le Bnid Miller 
Chainiuui 

The Honorable Paul Broun. Jr 
liaiiking Menil>er 

SulK'uniJiuttee on Invest igiit kins and Oversiglil 
Coinmlllee on St'ience mul Tt^'hnology 
1 l<nise of RepresiHital ives 

EnvironnH'nt-ol)servings}Uetlii<>s provide data tliat an' uschI for weather 
foret'a'fling. as well as rliniate nioniloring. pnHliction. and rt'searc*h. 
Current satellites provide ineasureinents of the earth's atnK>sf>here. 
txvans, huul. and s|>ace envirotintonl. For example, satellites provide data 
on pnx'ipilalion. cloud cover, sea surface teinpenitures. huul vegetation, 
snow cover, and jwilar flares. Thest' data are use<i to jirovlde Wcunings of 
severe storms and hurricanes, and ui monitor and pivdici seasonal, 
annual, and decade-long changes in the earth’s tem|>eratiire and ozone 
average. Tliey are also used to observe and fort>c*itst space weather, 
which is when solar iwlivilk's such us sohu’ flari's iuul sohtr wiinls tu‘e 
ex{>ecled to affei't sfiace and earth assets (including satellites, aiqihuios 
flying at higli alliliKles. jind the elect rk* |xiwer grid). 

In planning for the next generation of environntontal satellites to help 
utiserve iUul pretlict weather iuul climate, fedend agencies originally 
(.^lablisluHl pUuis for |iolar mul geostationary satellites that would meet a 
wkle variety of missions. Spocificidly. the National Polar-orbiting 
opertdkmal Rnvircmmental Satellite Systenr (MH.lESS) program 
managed by the National Oceanic and AtnKispheric Administration 
(NOAA), the National Aeronautics and Space Adnunistration (NASA), and 
the UepartnK'ni of Defense (DOD>— was originally envisioned to ftilfill 
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rt*t]iiironieiits for gU>Ud f>bserv'alk)ns of woalher, space woalher, juid 
criiiuitc.* Ill addition, NOAA’s (ieoslationary Oix^ralioiial KiiWmnnienlal 
Satollili'-R series (GOES-R) pn>gnun was originally einiskauHl to fiiirill 
rt>qnirenietits for contimions ijtiservatlons of weather, cliinate, and s|)aoe 
weather for the contmeiitaJ I’niteii States and a<ljaceiU oceans. However, 
both of these programs were restnictured clue to grow'uig costs. These 
restnK'turiiig efforts involve<l rxMiioving selecte<l climate an<! s|KK‘e 
weather instniiiu'iits aiul reducing the capalallties of other inslnimi'nts. As 
a result, the I'nited States' ability to sustain important climate and st>ace 
weather measurements over the knig term was |Kit at risk. 

This re|K)i1 res|)Oti<ls to your it'qiiest that we (1) assess plans for n^slorlng 
tiio <*a|)al>lllties that were removed from the NPORSS and GOES-R 
satellites. (2) evaluate the aikKiiiacy of finleral efforts to establisli a 
strategy for the long-lenii proviskm of salelliti^pnivided rf/matedata, an<] 
(3) evaluate the ailequacy of hnleral efforls to t'stal>lish a strategy for the 
long-term prtnision of satellite-provided spacf> treather data. To assess 
pkuis for restoring the ca{>abilitira that were reiiKived from the NPOESS 
and t lOBS-R prognuns, we ('om|>are<l the original program plans for 
sensors and pitahicts with cum'iit phuis for tlu^e <uid other satellite 
programs ami identifieil ga|xs over lime. To evaluate the ade<iuacy <»f 
feileraJ efforts to establish a strategy for the long-term pro\1sion of 
satellitt^prt>vided cliiitate data, we com)>ared phuis for the provision of 
clinuite data with leading practices and past rewnunendalioiis for the 
ilevelopmeni of a long-lemi strategy, tuul we ident iried the short falls <»f 
aiul challenges to those plans. To evaluate the adequacy of federal efforts 
to establish a strategy for the long-term provision of satellite-|>ro\1ded 
spac'e weather data, we com|)ariHl plans for the provision of s)»ace weather 
data with leading practices for the deveioimient of a long-tenn st mlegy, 
and we klenliried the shortfalls of and challenges to those phuis. We also 
visited key weal her. space weallier. and ciiniale facilities to obtain 
information related to federal slmte^c planning efforts for s^iace-tiiised 
observ'ations iuul inlerviewinl relevant agency ofTicials. In a<klilk>n. this 


'During our review, the Wliite House announced plans U> restnicUire the SP()B.SS program 
ao that NOAA and DOD would no ionger conUnue to Jointly procure the satellite s>-stein. 
The NOAA portion of this rt>8tructured pre^aam is called the .foint Polar Satellite S>'stt'm 
(JPSS). However, detailed ptaici about wiiat die restnK'turiiig eiitalls and when it will occur 
have not yet been establisited. Thus, in this report, we will conUnue to refer to this program 
as the .\POBSS pre^ram. 
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tx'iHtrl builds on work we have done on onximnnMnital satclllles <uul 
(‘liiiuite rluutgo over Ihe KtsI sevond years.* 

We (N>iuhic(e<! this |>eiforniance aiidil froni .lune 2000 to April 2010, in 
aoc'ordaiK'e with generally accepted goveniimMit auditing stan<lards. Those 
stan<Uuxls require that we plan and (K'rronn the audit to <jbtain sulTicient. 
at>propnale eviilence to provide a ix^asonable basis for our findings mul 
conclusions based <air ainlit objectives. We l>elieve that the evkietice 
obtaineil prr>vkles a ix^asonal)k> basis for our fiiutings an<] conclusions 
based on our audit objec'tives. AdditkaiaJ details on our objectives, scu|)e. 
and ntethodology an* provided in ap|>ondtx I. 


Background 


Since the 1060s. the Unitetl Stale's has iiseti sjitellHes to ol)serw tlie etulh 
and its land, (x'eans. atnKis{>here. mul space environments. Satellites 
provkk^ a gktbal |H'rs(H^ctive of the environim'iit luul allow obse^rvations in 
areas that nmy tx' otherwise iinit'achable or uiisuilabk' for nH'asim'tiK'tils. 
Used in coinliinalion with gniund. sea. mid airixime oliservUig syslenee. 


HjAO. Stralfgit Ft'derai Pfanning CouU HHf/ Coemimcnf 

OiprUiU Mnkf More />v«iOTi*,(JA<>IO*II3 (WiwWrvtlon. D.C.:Oet 7. 200P); 

Polarorbilittg Environmental SateUii^g: With CoaU htrty>aMhig and Data Cantinuityat 
Risk, Imprwwtntts Srrd*^ in Tri^Agmry Dfrisi<frt Moling. (iA(>0f>-564 (Wjwtilngioii, 
D.C.: Jiaie 17, 2009); Oeostalionary Opmitional Environmftiial Satf'UUiv: Acquisition is 
Vndrr Way but Improivments Seeded <» Mafuigmintl and Oivnight, CtA(M)i9^J3 
(Wftshlnglon. D.C.: Apr. 2, 2009); Em-ironmentai SatfUitrs: Potar-orbUing SaltUile 
ArefiiisUion Faces Driays; Otvisiotut Seeded on ^Tirlhtr at»d Hme to Ensure nimatr 
Data Continuity. ftA(>08-8a9T (Wrudiington. D.C.; Juno 19, 2008); Enneonmcntat 
SateUiles: Polar-orbiting SateUite Aeqitisitiott Faces Delays: Decisions Seeded on 

and Hoir to Ensure Climate Data Continuity. UAOOtUCIH (Washinglon, D.C.; 
May 10, 2008): (Jeostatiotiary Operaliottat Environmental SateUiles: Progress Has Been 
Made, but ImprotTmetils Are Seeded to Effectitrtiy Manage Risks. (;aO* 08*18 
(Wadiington, D.C.: Oct. 23, 2(N)7); Sateilile Acqttisitions: Progress and 

niiiJlip?t>9r's;OA04)7-l099T(WastUnglon, D.C: July 11, 2007); /^4ir>or6fliny Operational 
^Nfironnirattf/ SateUites: Restructuring Is Ihtder Way. but OtaUenges and RiMcs 
Remain. GAO^7-910T (Washlngloiv D.C.: June 7, 2007); OperatimuU 

i?nt'tronin<7jt4/ SateUites: Restnteturif\g Is IJftder Way, but Technical ChaUenges and 
Risks Remain, GAO07-ld8 (Washington. D.C.: Apr. 27,2007); Polar-orbiiing t>prni/io»Ni/ 
Enrironmemiai SateUites: Cost Increases T'rigger Rerieu' and Ptace Program ’s Direction 
on Hold, (tAO06>573T (WasKin^on, D.C.: Mar. SO, 2006); Geostationary Operational 
EntHronmental SateUites: Additional Action Seeded to Incorporate Lessons Leamed.fiom 
Other SatfUite Programs. OAOd)^li2ifr (Washington, D.C.: ^pi.29, 2006^ Geostationary 
Operational Enrironmentat SateUites: Steps Remain in Incorporating l.svsofts Learned 
fiom Other SafeUitc Programs, GAO-06-903 (Washington. D.C.; Sept. 6, 2006); and Polar- 
orbiting Operationat i?nt’in>MrrM*nl<t/ SateUiles: Technical Problems, Cost Increases, atui 
.'ichedule Delays Trigger Seed for Diffiadt 7Vodr-<^ G AO-06-349T 
(Washington. D.C.; Nov. 16.2005). 
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satclDlos ha\'o bcvonio <ui imliiqicnsiible pan r>f riiea.siirinKan(l fonn'ast ing 
woalhor aiul climato. For cxiunplc. satolliios provkte (ho graphical images 
tisoil to idonlify current weatlier patterns, as well as (he 4la(a (hat go into 
numerical weather prediclion nwKlels. Those iikhIoIs are used to forecasi 
weather 1 to 2 weel^ in advance and to issue warnings alKXit severe 
weather, including the path and intensity of hurricanes. Salollito ilata are 
also us4h 1 to wiuii infrastmclure ownois when iniToasod solar aclivily is 
ex|>octe<i to iUTect key ass(*ts. including communication siUellili*s or the 
electric |>owergi1d. Wlion collected over iin»e. saiellite data can alsol>e 
iiseil to obserN’o trends aiul clumges in the earth's climate. For example, 
these <hita iire used to iiKinitor iuid project seasonal, miniial. iuul (k'cadal 
cluuigos in (ho eiulh's le(ii}K‘mture, vogelatlon coverage. :uid o*4(Hie 
coverage. 


Curronl Envir<)iuiic‘n(al 
Sali'llilo Programs Include 
Both Operational and 
Rc'search Satc'Ilites 


FnvironiiK'nta] satellite pn»gran^ genenilly fall into (wo categories: 
o|N>ratinnal satellites and research and development satellites. ()|>erational 
environmcxital satellitos contrilxite to weather and clinvile pre<li(‘tions on 
a regular l>asis. ami fedorai iigencles sustain them hy launching new 
ScUellites as older ones reach the end of their useful lives. Altemativoly, 
rt»searcti an<l development .satellites an* de.sigiuHl to lt»st new technologk»s 
or to provide insights into environmental science. While there is not a 
ounmitment to sustain the ca(>iil>ilitk*s deiivmst rated on resetu'cli ami 
development stitellites on suliseqtient misskins. Uiese ca)>al)ilities can U* 
iiK'liided on o|K*rati4»naJ satellites if they ileiiKinstrate the usefulness of a 
new nK*asurenieni or (he niatiiriiy of new technology, ('iirrently. the 
L'nited States operates a fleet of o|)era(ional environntental satellites, as 
well as multiple researt'h ami ik*velopnK*nl satetlitt*s. 


Opercitiomil Envir4)nim‘nlal (^*nukaial environmental satoIliit‘s i-onduct earth ol)ser\*alions fmm 

Salellitc.s space in either a k>w-ecUlh |X)Uir orbit or a gcxjstal ioiuuy' earth orbit. Polar- 

orlating satellites circle the earth in an ;ilnw)sl north-south orbit within 
1,250 miles of the earth, providing global cfwerageof conditions that affect 
weather and cliimile. Fiicli satellite iiuikos about I I ortiits a <lay. As the 
earth rotates beneath it, each satellite views (he entire etulh's surface 
t wice a day. In eontnist, geostationary siitellites maintain a fixed |K)silk>n 
relative to (he etuih from an orbit of alnxit 22,:100 miles in space, hlgurt* 1 
<lescrit)es key characteristics of {H>lar-ori)iting and geostationary satellites. 
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Figure 1 : Characterlsllce of Polar and Oeoalattonary Satellites 



•eveM 


Tlio riiUoil State's ciirrontly o|)oral<^ two o{H>ratU>i)al fM>l;ir-<)rbitiiig 
nH'toon>lnglcaJ sniollito »>y.sl^nts: Iht* lN>lar()|K*ralk>nal 
Sjilollilos (POES) soiios. which Is tivuuigccl by NOAA, iui<i the ricfonse 
MetoorologiciiJ Salcllito Program (DMSP), which is iiisuiaged by the /\ir 
Porct'. The POES and DMSP programs provide data lluU arc* prtKH'sscHi to 
provide gni|)tiic{il w’eather imagers and s|M*(’ialized weather prociiicis. They 
also provide the prcHiominant iii|Hit into niiniericaJ weather prediction 
iiKKleis. a primary tool for forecasting weather. These satellites also 
pnivide data used to monitor environnH*ntal phenomena, such its irzone 
depletion, drou^^il ccHiditioiis, mid energetic particle activity in the near* 
earth space environment, as well as data sets that are used by reseaniiers 
to monitor climate change. 


Currently, one l^)ES mid two DMSP satellites are |)ositioned so that they 
cmi observe the eartii in early moniing, midiiKiniing. and early aAeni<M>n 
|Kilar orbits. In addition, a RurofK*mi satellite, called the MeU'orological 
O|>eralional (MelOj)) satellite, provkies ottservations in the nudiiKmiing 
orbit.* Together, they easure that, for any region of the earth, the data 


^Thc Burop«an Organisation for Uic BxploHaUon of Metvoroiogica] Sauilltrs* MvtOp 
pro^iun Is a seritrs of ihnx- polaeorbiting satvlliirs dedlcaivd to uperaUonal moUMirolc^. 
The And of the MetOp satelliles was launched in 2006; othera are fanned to be launched 
sequenUally over 14 years. 
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pmvickKi to userN an> goiiondly no iiKire iluui 6 houni old. Flgun* 2 
illiLs'tmU's Uio ctirrenl o|>onUu>tml |M>lar satolUte t'onrigiinUion. 


FIgur* 2i Configuration of Oparatlonal Polar Satallltaa 



NOAA. NASA, aiul IK)I) aix> <'urrcnlly developing llu' next generatkHi of 
(ifteraikmal }>olar-ort>iiingenvironnienlal salelllles, called NPOESS. Tins 
prtigrani was planiKHl to converge (lie POES and DMSP satellite programs 
Into a s'uigle program cti|)at>lo of sat isfying ImmIi civilimi mul mililary 
requirements for earth and space weather, as well as climate immitoring. 
As currently defined. NPOESS consists of a series of four satellites, as well 
as a demonstration stUellite called the NK)ESS Prefiaratory l*rojecl (NPP). 
NPP is uitended to reduce the risk ass(H*iaUHl with launching new sensor 
techtuilogies mul to ensure <^Y>nllnuity of climate data. The agencies pUui to 
launch NPP in 2011. with the other satellites following at regular intervals 
to ensure satellite coverage in I wo orbits tlmnigli 2026. Due to isair 
program |H‘rformance iuid interagency <‘onnicts over system re(|iiirt'mi*nts. 
the NPOESS program is (nirrently l>eing restnictnrtHl to allow se|>arale 
actfuisitions by NOAAjuuI DOD. However, it is not yet clear how or when 
this iRuisilion will take place. 
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liiadditicii to the p'olar satellite program, NCAA also manages an 
operational geostationary satellite program, called the Geostationary 
tlperational Environmental Satellite (GOES) prc^am. NOAA operates 
GOES as a nvo^satellite .<^stem that U primarily fboised on die United 
States (see fig. 3). These satellites are uniquel>' positioned to provide 
broad, continuously updated coverage of atmoLSplieric and surface 
conditions on tlie earth, as well as the space environment siarounding die 
earth. For example, geostationary' satellites observe the development of 
hazardous weather events, such as hurricanes and severe tliunderstorms, 
and track their movement aitd intensity to help reduce or avoid m^or 
losses of property and life. In addition, tlie geostationaiy' satellites track 
space weather variables such as solar X-ray fluctuations and lUgli-eiieiiQr 
particles tiiat are used in identifying emendng s<ilar stxirms. 


Rgara Z: Approntraala OOE$ Qaographic Covaroge 



Skkm: HOAA (M«], 


NOAA is currently developing the next generation geostationary series, 
called GOES-R. G0E5S-K is expected to provide satellite date products to 
users more quickly and to provide better clarity and precision Itian prior 
geostationary satellites. It is expected to be a iwosalellite jQ’stem, 
laiuiching in 2015 and 2017, and is considen^d critical to tlai United States' 
ability to maintain the continuity' of data required for weather forecasting 
throuf^i 2028. 
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lU'seiil'ch ScUellites If) acklHioii to ()()erali(MiiU <uk 1 geostationary satelHlos, (lie rniteil 

Stal<^ o|M>rHles n^earch salellUes to t>etter uiulent(;uul scientiric Oiulli 
priK'esses aji<l to develop new Uvhnologies. Sinee the early lOfKfci, NASA 
has launched IH rest^arch satelliles uiuler its liliirth Observing Sysleni. and 
plans to launch 6 more by :i013/ These satellites continue to provide 
gloUU {uui seasonal earth i^tein measiirenK?nls. which have provideil a 
l)etler iinderst;uiding of hiinuui imjMK'ts on (he etulh. ;is well as im(>rove<l 
disaster prediction aiul mitigatwin (e<imologies. TJiey aA' used iMrfh by 
NASA’s research (*oinni(mlties and by other agencies, including the U.S. 
Depart inent of Agriculture, for operational and detision-iuaking purposes. 
NASA is now pUinning the next generadon of research satelliles, called its 
Biirth Sysleinjitlc Missions pnignuiL This program consists of three series 
of satellites to advance iimlers(;uiding of (he clinuite system luid clinuite 
change. In addition (u its earth oliserv^alion activities, NASA has Invn 
working to un<lerst;uul «u)d im^asuA' soUu* activity in the s(>ace 
environment. For ex;im{>le. the observiit ions of soliu* winds fAuii its 
AdvanciHl Coni|>osilion Explorer niisskm mul sol^u* X-ray imagine from its 
Solar iuul I leliospheric Observatory misskm are used for tK>th sohu* 
A'search anti spaev we<ilher forecjwting. 

DOI) also develo|>s environmental resear<*h satellites in supisirt of its 
mission when a need is klentified. For example, (he Navy and others 
develo|H>d the WindSat progrtun to demonstrate new cat>al>ilities for 
tiKnisuring (he ocean surface wind ve<^ors ffum space luid to demonstrate 
an inslnmwuit that was originally planned for the NKlKSS mission. In 
addition. DOD’s (*ommunication/Nav1gation Outage Fo Avast ing System 
satellite is expected to develop a ca|>ability for detecting and forecasting 
spaev weather events that lead todisniikions in coimminication signals in 
higli-f A^queiK'y radios ami tilolml Positioning System (G PS) satelliti's. 


ICllvirotUlK'nta] Satollitl* Rnvironnvntal siUellites gather a bA>ad range of data that iu-e iransfoniKHl 
Data arui Products a variety of pAxIucts. Satellite sensors observe ilifferent bamis of 

railiation wavekmgths, called channels, which are uschI for reimgely 


'NASA's Barth Observing System program cortsists of !14 coorctin^d potar-orbi(ir\g 
SAleUltes desl^ied to mr^tor and loidersland key components of the climate system an<i 
their interactions through long-teim global obsen'ations. Many of these missions also haw 
international partners. Key satellites within die Barth Observing System Include the Aura 
satellite, which focuses on aimospliertc chemisliy and composition; die Aqua satellite, 
which focus(.>s on the earth's water cycle, atmosphere, and IothI; and the Term satellite, 
which focuses on land oceans, and atmosphen.*. 
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(iotoniuiiiiiK Itifornialion about the eiulli's enviroiinionl. \\1icn 
rocoivecl, satoUilo iliUa aix' (‘onsiitoreti raw data. To niako llioni itsiibks 
NOAA. NASA, aiul l)OI> operate data priK-essing centers that fonivit the 
<1ata so that they are tiino-setiuenoed and include e^ulli iwalion and 
calibration 'mfonnalkH). Alter formatting, these <iala are caJIeil raw data 
recortls. The data centers further process the raw data reconls into 
chminel-s{HH'iric data sots, caik^l simsor data rxH'ords and leni|H'ratiiro 
<lata records. These data reconls are then tistMl to <k*rive weather tUMl 
climate prcxhicts called environntental data rei'ords and climate data 
records. 

Knviroiimcmtal tiala reconls generally siip|K)i 1 near-term weather 
olK!ier\'al ions and include a wide range of atnM»sphenc pnxlucts detailing 
cloud coverage. tem(M>nitum. humidity, smd ozone distribution; liuul 
surface pnaiucts showing snow cover, vegetation, mnl bind use; (M’ean 
pnxlucts depict ing sea surface tem;x*ral ures, sea ice. and wave heiglit; ruid 
characterizations of the space envir<Himont. Combinations of these data 
n.'conis (niw. sensor. lem|H'rature. mid enviromiMMiltil data n»coixls) are 
also use<l to derive iiKire sophisticale<l prodm'ts. including the forec'asts 
that result fmni weather imHliction mcHleling. In <x>ntnist. climate data 
nvords identify longer term variations in the (’limate and include 
observ'ations of the land, ocean. ati<l atmosphere. 

Wliile enviruniiR'ntal and climate <bita pnalucts use much of the smiK' 
data, the two ust^r communities’ needs differ. In order to deliver timidy 
weather forecasts and waniiti^. meteorologists nniuiiv the rapkl tielivery 
of envioinn^ntal data. Alternatively, scientists involve<i in climate 
nKinitoring. preiliction, anit research requirt' aevurate, prei'ise. and 
consistent data over long (H'riixis of time. Figure 1 is a simplintHi defiiction 
of the various st^iges of einironmeiital satellite <lata prcHvssing, mid figure 
5 defilcts exmn|)U>s of two dilTen'nt weather prtxlucls. Figure 6 depids mi 
exnni|)le of a climate data recoixl 
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Rgur* 4: Sta 9 e 8 of Satellite Data Processing 



Rgure 5: Examples of Weather Products 



teuc* MOW» WWierMi Iwiww— l O tM0m 0M» ata W ii iiiiitai SfvWi 

NoM; The figure on the led « a POES Image of Hurricane Katrina in 200S. and the figure on the right 
e an enafyM of ozone eoriceniration produced from POES sateKte data. 
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Scwc* ro&MOxXMO Sp«;« rtgrt c«i4«i Scwtfc vautfiuton 9u4i» 


N 919 Titf >tn3Q9 deptcB th9 mnimum $ee loe concenusiion (the tewesi rtjmt>et oi square loiomeiers 
(tan) ol Arctic area oovared will »m ice) in successive Seqterrbers Irom 1979-2008 The dsla was 
ccf ected by tne Spactal Sensor Microwavermaoer sensor on Doer’s CMSP satetiries 


All (.)vcr\icw of Cliniato One subset of satellit^fqDvided environmental wealJier information is 

Produces aiid Uses climate data. Satellite-provided climate data are used in combination with 

ground and oceait observing systems to understand seasonal, aiuiual. and 
decadal variations in the dimate. Satellites provide land observations such 
as inoasuremonts of soil moisture, changes in liow land is used, and 
vegetation growth; ocean observations such as sea levels, sea surface 
temperatiire, and ocean color; and atmospheric observati«w such as 
greenltoiLse gas levels (e^., carbon dioxide), aerosol and dust particles, 
and moisture concentration. Wlien these data are obtained overlmg 
periods of time, scientists are able to use them to detennine short- and 
long-lemi trends in how (he earth’s s>'stems work and how tiiey work 
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logetlier. For oxaiiiplo, clhiialo nM>asurc>nicniii have aJIowcn] srienlistN to 
tiotler liiuierst^uul the elTect of (k>rorosUUi<Mi on how the eartii al:i«orl>s 
heat, retains rainwater, fuul ai>sortis griviiluaise gases. S<*ienfists also use 
eliinale data to help predict climate cycles that affet’t the weather, such as 
El S'u\o. and to develop gloLial estimates of footi crop production for a 
|)iulicular year or season. Table 1 provkies exajuples of ways In which 
satellite-pniviiled (‘linmle prcxlii<‘ts are use<l. 


TabI* 1 : ExamptM ot Sat*lltto-Prevld«d Cllmato Products and Ttisir Uses 


Products 

Uses 

PrecipSatton arvalysrs 

Assesses the probability tor accumutalion 
of precipitahon (rainfall or snowlai) or 
charvges from normal precipaatior) 
amourrts for given regions. 


Agricultural Industry uses for decisions such as crop mixture, crop Insurance 
needs, and timing and amount of irrigation needed 

Water managers use tor plans in devtfoping and operating water reservoirs, as 
well as predicting rrver flow. 

Health officials use tor studies of impacts to human health (e.g.. malaria, cholera, 
and other water-borne diseases). 

Land coverAiegetalion and land use analysis 
Assesses the location, health. ar>d types 
of plant life for given regions and areas of 
iar>d that can be developed (or 
urbanization or other land uses. 


Scienitsts and wMiife conservation managers use in sludyxig the impacts ot 
changes m land cover/vegetation on wiidiiie (e.g.. loss of food source. haMat). 
Forestry managers use lor decisions on when and where to restricl burning in 
order to prevent wMlire outbreaks. 

Transportation officials use In determining placement of highways and tram routes. 
Agricultural Industry and humanitarian assistance planners use crop coverage to 
help predict world food supply and shortages. 

Scienitsis and land use planners use to deternnne how certain areas win respond 
to changing weather, as well as to better understand global changes in 
greenhouse gases and the earth's heal retention. 

Sea vrave and wit>d analysis 

Assesses wave heights and wind 
conditions over the ocean to describe sea 
states and potentially adverse tropical 
weather 


Marine cargo industiy uses lor routing and scheduling shipping routes 

U.S. Navy uses for mlilary logistics and planning. 

Petroleum industry uses In offshore drillmg operations 

Sea ice analysis 

Assesses the location ot ice and changes 
in ice character«tics. 


Manne cargo industry uses to identify available or emergirtg shipping routes. 

U.S. Navy uses in Arctic sea Ice models for long-range planning for fleet 
operations. 

Land surface temperature analysis 

Assesses the probability tor surface 
temperature ranges and deviations from 
normal temperatures for given regions. 


Health officials use in identdying potentially adverse health attecis on humans 
(e g., heat stress, disease outbreaks such as malaria and avian influenza). 
Producers and consumers ot natural gas and electricity use to identity changing 
energy demand based on changes in temperatures. 

Cloud physics and aerosol analysis 

Assesses the presence ol clouds, smoke, 
and dust and their impacts to satellite or 
aircraft instruments. 


The U.S. Air Force uses lor mditary airborne planning and operations. 

Clvnate scientists use to account for the etiects that cloud properties may have on 
other saleibie-based observations 


Pise 12 


GAO-iO-IM Kivlroimeitii SitelUlM 






143 


Products 


Us«s 


Severe weather seasonal oullooxs 
Assesses the probability or the number 
and seventy of severe weather events 
such as hurricanes, hoods, and tornadoes. 


Insurance industry uses in identifying potenbal feablUies and risk of losses. 

The Federal Emergency Managerrrent Agency uses for emergency pr^redness 
and response activities. 

Weather forecasters use to help analyze the likelihood of certain weather events 
such as hurricanes. 


SCUM aAoan«r*tc(«Mnmgoo.KASM. HOM.m«u8 oiw «r> twoe w iwam (UBoeoi. tw u » ciMWcnro* 
Pngfwn lueocS^. M ta UMcn* ruiMttr C«un«N 


An Ovoiviow of spatto Anolhor suhsef of safollilr.^|)rovitkHl onviroiiiiioiila] woather iiifoniuilion is 

Wc'atluT Pro(lu<‘I.S aiui s|mm*c wcalluT. S{ilt*lliti'“|»rovi(kHl obsomilions of s|>a<v wotilher giMieniJIy 

y rU'srribe chniigos in solar activity in the s|)acc environiwni. Just as 

scientists use observ'atioiis of weather that (K*curs on the earth’s stirface 
anil In its tilinosphen^ to dovekip forecasts, scientists mul researchers use 
spai'e wealherolisen'alions to detocl {uid forocasi solar stomis that may 
Ik> |M)ten(iaJly harmful to srx'iely. Kx>un|>U^ of spaiv weather olrservalions 
iiK’lude hursts of solar energy called solar flares, solar winris. geomagnetic 
activity associated u1llt solar storms, solar X-ray images and fluctuations, 
and solar tiltniviolet inuiges tuid fluctuations. These activities can 
adversely iiiiixic’t space assets (such as conuminication, GPS. iuid 
environmiMitiiJ salellili^s). airiiUuu^s nying at higli altitudes or over the 
IKiles, gnaiiuJ assets (such as the ek'ctric energy grid), and the 
ixiiiimimicalions infrastnicture ('mcliiiliiig liij^t-freqiiency radio 
ciuuiminications tuid transmissions between GPS satellites iuui ground- 
IxisiHl receivers). Flgiin' 7 provides iui illuslratiiHi of the key assets that 
are affected by sohir weather imd the solar weal Iter activities that ciHild 
|Hit these assets at risk, while (^ililo 2 pmvides examples of ways in which 
spjwe weat her pnKlucts and service's are used. 
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QPS satellites 



Risks 


Oeomagnetic 

storm 


Electromagnetic 

radiation 


Ionospheric 

scintillation 



International Space Sta1x>n 


High-energy 

particles 


Planes 


Solar radio burst 


Commumcalion links 


Electric power ghd 


Seuio* QAO 


14 


GAO-lO-tSS Eii\'iroBni»BtjU SeteUltm 





145 


Table 2; Examples of Satelltte>Provide<l Space Weather Products and Their Uses 


Product* 

Ueee 

Energetic particle analysis 

Assesses Ihe occurrence of er>ergetlc 
electrons, protons, artd heavy lorts m 
space. 


Satellite operators use to protect satellite components from dantage and to 
correct lor satellle disorientation. 

NASA space mission control managers use to assess potential damage to 
spacecraft and potential harm to astronauts. 

The Federal AviatKxi Administration uses to assess potential radiation hazards to 
passengers during high-allAude flights. 

Ionosphere deturbance analysts 

Assesses how solar acthnty disturbs Ihe 
dynamic environment within the upper 
atnrwsphere 


Miltary lorces monitor for potential disruption to the Global Positionng System, 
which can affect military panning, navigation, and timng of miliary operatiorrs. 
Others interested m usng GPS for land and sea-based navigation monitor tor 
potential errors 

Solar X>rays ar>d radio burst analysts 

Assesses bursts o( solar radio waves and 
X-rays emitted from Ihe sun. 


Salelble operators use to oorrect satellile orbiai drift arid geolocabon errors. 

The nditary uses to monitor potential radar inlerlerence. satellie communicalion 
intertererwe, and high-frequency radio blacKouts. 

Solar wirtd analysis 

Assesses the path, seventy, and Iwrung of 
space weather events that are approaching 
the earth's space envxonmertt. 


Civilian and miiiary space weather lorecaslers use lo send out space weather 
warnings, watches, and alerts. 

NASA researchers use to investigale the sun and its effects on the earth and 
solar system 

Qeomagnebc storm arvalysts 

Assesses solar activity that causes 
disturbances of the earth's magnetic field. 


The miltary uses to assess potential launch trajectory errors and radar 
interference 

Electric power gnd managers monitor lor poterrbal damage lo or failure ot Ihe 
power gnd. 


acumt aAoarair«i«iOOD. NOAA. VM)iWon*R»MatiTiQMra<M 


Federal Resporisi bi li 1 i(\s 
lor Envirtiniuenlal 
Satelliles, Satellile DaU 
Proet^ssing, and (’liinale 
rUid Space Weatlier 
Pr<KiiU!ls 


Three key feclenil agoiieies \OAA, NASA, aiul DOD are resfHaisil)le for 
nutnidUiiK eiivironim'ntnl stitellile prognuiis, prtK'osslng the collotied 
environnteiilal data into usat»ie diniaie aii<l sfmee weather prcxhicts aiul 
services. an<l (iisseiiuiiating the tlata aiul prcKiucts to others. Many other 
agencies use these data and products to s«pi>ort their missions. For 
exam|ile. the UejiarinH'ni of Agriculture uses teinj>erature. precipitation, 
mid still moisture data tind products to infonn fanners on wluit to plmii. 
when topimil, and strategiesloemploy during the gniwiiig.stsison. while 
the I lepartmenl of Irlnergy uses space weather infonivition to help 
detennine wlien the electrical grid could lie damaged by solar events. 
Those agencies also participate in one or more federal working grouiis lliat 
coordinate the agencies' iietHls for and uses of envlromiienlal satellite 
prtMlucls. These interagency working groii|is jux’ overseen by orfices 
witiiin the Executive Office of the President. 
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Clinialo Hos|x>nsibili(ics N'OAA, [)Or). <iiui NASA tnmutgo niulliplo organizations with a<iivcrse set 

of c'Umalo Fes|K)iisiliilili(.'s. SiKH'lfically, NCJAA has several orgiuiizalions 
with res|H>nsibililies for developing mid using satellite data to iiKaiitor and 
preilict the earth's climate.* Tltese include the following: 

• The National Environ imuital Siitellite, Data, and Information Service 
managv^ the developmiuit of environmental satellite pnxlucts. It also has 
three data centers that ivchive envinHUiKuital data and products related to 
(iiinale. o<.'eans, an<l gwphysical features ainl disseminate these <]ata and 
pnalucts to the public. 

• The Nalioiuil Weather Service is res|M>nsib]e for weather, hytlroloj^c. iuid 
dinuite forei'asts mid advisories for the United Stales, its territories, mid 
a<tjacenl waters and ocean art^as for the protection of life mid pr«>(K^rty 
mid the enhancenHmt of the national economy. Through Us National 
Centers for Envirf>nnK*nial l^revliction’s Climate lYediction Center, it 
disseminates poHliicts and servii'cs that i)escrUx> the eiulh’s climate mul 
provitk>s near*tenii climate pnxiictions. 

• The OfTice of (Nx^anic mi<l At mos|)heiic Fh'search has climate 
res]K>nsibilities fCK’using on understanding causes of glol>al climate change 
mid on improving o|HTational climate forec'asting capabilitu^ through its 
Earth System Research I^alxiratory mid Geophysical Fluid Dynamics 
Iwalioratory. 

Organizations witliin DOD also have resixaisibilities for pnividing climate 
forecasts that mx« s|M.H*incally tailored for military plmuiing mid o|>orations. 
For exam|)le. Uie Air Force Weather Agency Is n.'s|K)nsible for providing 
environmental oulhxiks to supixirt the Air Force and Army, including 
forecasts of the pro|>erties of clouds (such as density or Ice content) mid 
ground conditions tosup(K>rl plmining forairlKinie mid fptaiiul oix'ralioiis. 
In addition, the Navy’s Naval Oemiogniphic Office Inu'ks (K'oan currents 
for plmining ship t nu'king mid missions, mid prov1<les (xitkxiks of I he 
acoustical environment for .submarines. The Navy’s Fleet Numerical 
Meteorology and Ocemiogmphy (’ommmid providt's environnK'iital 
(xithxiks in supiKirt of naval operatkais. including out kxiks on coastal mid 
ofx'n ocean conditions. 


‘In Fcbruoiy 2010, NOAA annoiaiced that it would creale a NOA.^ Climate Service. 
However. It 1* not yet clear wlua the service's responslbtlJUes will Include. 
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\/\SA’s Kiirth Science I>ivision Is resisinsihlo for mlvaiioinK Jlic* 
iiiKlorsUuuling of tlio eiirtli syslein <uu] denK>iisi rating now siUollilo 
toc’hnologitw tlirougii Us e>nv'in>nnK'n(al msoiircli and dovolopiwnt 
satollilos. NASA currently denmnslrates new rneasuremonls and 
technologies for ineasuriiig clinuite througli various satellite and airttonie 
missions, mcluding the Ivarth Obser\'ing Systeni. 

In ad<Ution to NOAA. DOD. and NASA, the Deimrtinentof the Interior’s 
U.S. Geolo^cal Survey is res|K)nsil>le for oi>eraling the I^dsal satellites, 
disthbutuig the data, iuul maintaining lui iU'chive of l^idsat 7 and other 
remotely sensed data. 

Other agencies use climate prrKlucts in their ofienilions. For exmnple, the 
FnviroiimenUil Prolivtion /^ency uses sea level <iata and pnxliicls to 
examine the ixgential s<K’ielal ini(»acts. ad«i|>lati<>n o|)tions. :ui<l other 
de<‘isions sensitive to sea level rise in c<xislal communitk'S. while the 
DepaniiMnil of llomehuid Security’s Fe<ieral RiiH^rgeiicy Mniuigemenl 
Agency uses climate n^^iu-ch and pnHlitiions to help develofidisiisler 
prepariMlness and res|K)nse plans. Additional processing and prcxluct 
development is done in (xirtnership with universit k^s. nongovemmentai 
organiwiiions. and industry. See a{>|>endix II for iiK>re information on 
federal agencies and their climate-related resfMinsibilities. 

S|)ace Weather R(‘S|x>nsibililies NOAA. t)OD. luid NASA also nuuiage organizations with res|)onsU>ilities 
for space weallier satellites and predi4’lion. NOAA and DODIxith obtain 
satellite and land-based measuretnenfs of wilar activity ami produce 
<»|ieralional s|>ace weather pnxlucts for a variety of users. Sfiecifically. 
NOAA's NathaiaJ Weather Service nuuiages the S|>ace Weather Prediction 
Center, which is n^(x>nsibk‘ for continuously tiK>iulorings|xu‘e weather 
for civiluin us<.*r txunmunities. mid pnniiles ofncial sfxice weather 
w;uiiiiigs. watches, mid alerts.* In mldilion. NOAA’s National 
RnvironnK>ntal Satellite. DsUa, mid Information Senice has a data center 
that archives environmental <iala related to spacx^ weather mid 
dkiseminates them to the public. 

Complementing NOAA’s n‘s(H>nsibililies for civilian s|)acc weather 
forecasts. fiOD’s Air Force Weather Agency is resjMinsible for 


*According to a^icncy officials, space wrealher warnings predict sdar activilies that oiv 
expected to have an Impact widiin minutes to hours, wliUe watclies predict solar acUvIties 
(hat are expected to have impact witJiin 2>l to 72 iHntrs, arxl alerts indicate activity (hat has 
been observed or is cummdy ongoing. 
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corilinuously tiKmiioringMfiace woalher ^(>^dcfon^io iuul IrUelligonco ii»or 
comnuinilk's. Tlu» Air Porfo Woaliier Agoncy juhI \<^AA prtKliicls arc 
siiniliir. anti Iho nisOonly <>f s|)aoe wealhor tUila they use are the smne. 
However, the Air Force ciislomizes sf>eciallze<l prcxhicts to provide space 
situational awareness for its users.' Dotli the Air Force and NOAA wt>rk 
together to ensure that both the civilian iuul military sectors understand 
mul ciui res{M>iul to changt^s in the s(kuv environment . 

NASA conducts sfvace weather research and ilevelopment activities using 
environmental satellites. For instance. NASA obser%'es solar wind data 
fh»ni its Advanced Cuni{>usilion Explorer ini^ofion* luul solar X-ray images 
fnun Its Sohv and Ileliosf>heric Ol>sor\'atoiy mission to iK'lter understand 
tile sun iuid its efTivts on the Oiulh mid solar system. Tiata from these 
s<itellit('s are used for sohu* n'se;u'ch mid me also tist^l by other agencies 
for o|)eralioii<U space weather forecasting, inchniing watches and 
Wiiniiiigs. 

CXher fe<k'ra] agencies use space weather prixlucts to siip|M>rt tlieir 
n*si>ectlve misshais. For example, the Department of Trmisjiortat ion’s 
FiMlentl ANiati<in A<iminislration examines radiation exiiosurt' at higli 
altiiii<k>s. while the Department of Energy uses iitiservations fmm s-jiace 
weather satellites to sttuiy |x>ssible impacts on electrical enerf^ 
trmismission through the energy grid. See a(>|HMulix II for mon» 
infornuition on federal agencies mul (heir space-weather-related 
nwfxinsibilities. 

Interagency (\x)nli nation of 

Satellite-Provided 

Envinitum'iilal Obsi^rvalions 


In addition to agencies with res|>onsibHities for acquiring, pnx'essing and 
disseminating environmental <lata mid information, there me two 
orgiuiizatioiis the l'.S. Gitaip on Earth Observations (US(jEO)mid the 
U.S. Global Climige Rt'semch Progrmii (I'SGCRP) that are primmily 
r(‘s{M>n.sible for c<M>rdinalltig finleral efforts with res|>ect l«> observations of 
the earth’s enxnroiuiK'iit . The National Spme Weather Program serves as 
the ci Kirdinatiiig laxly for space womher. 


Spacv situational awareness is an iitvk'rslanding of activity that Is occurring In the space 
envlrovneni, includng potential threats to space exploration and national ^feiise 
tvadiness. 

^The Advanced Composition Explorer is well beyond its design life and could fail at any 
time. 
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• I'SGEO is made ti[> of representath'es from federal agencies with a role in 
earth obsen'alkms. as well as liaisons fr<»m the Executive Office of the 
President. The gnaip’s res|H>nsil)ilitk's mclude devok)ping «uu] 
c‘4M>rdinating an ongoing pitx'ess for planning, developing, {uid iniuuijpng 
an integrated IJ.S. earlh-olwerving system c(aisisting of ground, aiii)ome. 
and siitellite measurements.' UStlEO re}H>rts to the National Science mid 
Technology (’ouncil’s Conuuittee on Envlronnienl an<l NaluraJ Resources. 

• USGCRP consists of represimtatives from 13 federal de(>artments and 
agencies, as well as liaisons from the Executive Office of the Presklent mid 
rSGEO. (‘ongresai estalilished TSt^CRP in IWt) to ('oordinale mul 
integrate federal research on chang<^ in the gk>(>al environunml and to 
discuss its implicalkms for siK'iety. TSOCRP re(M>rts to the NaliotuU 
Science mul Technology Council’s Committee on Environment mid 
Natural Resotirces. 

• The National Space Weather Progratii is responsible for C(M>rdinaling 
fotleral efforts mid leveraging res<air<*es with respect to sfiaco weather 
oliservation. The program consists of re}>resentatives from eiglit federal 
agencies. whoccHirxIinate their actiiities tlirou]^i NOAA’s Office of the 
Federal CiHirdinatorfor .MeUxirology. 

ApiK'iulix III klentifies the federal organizations that participate in these 
Interagency cixirdination groups. 

Kxtu'Ulivc Oversight of KcukTal Exetnillvo Office of the President provkk's oversij^it for fiHk'Rd space- 
Etnironmental Observations Imsed etuiitmmenlal obsorv'alion. Within tlio Executive Office of the 

Pix'sident. the Office of 5>cience mid Technology Policy (OSTTP). the Office 
of Management iuul Budget (OMB). aji<l the Council on Environmental 
C^ialily carry out these governance res^Kinsibilities. In addition, the 
Nat k>nal Sc'iencc mul Technology Council mul its Conunitlee on 
Environnumt mul Xatunil Resources provide the Executive Office oftlie 
President with executive-level cfKmIlnalion and advice. Table 3 idenlifM's 
rok's mul res{H)nsibiiities of organiziitions ivithin the Exei’Utive Office of 


'USGBO also supports the GIoImI Kaith Observation S>'stem ofS>‘slems, an international 
effort to share environmental date to support decisioivmaklng tn nine societal benefit 
aieas; agricullinv, biodiversUy, climate, disasters, ecosystems, energy, healtlt, water, and 
weaUter. According to Us ciuuter. Ute Global Earth ObscrvatkMi System of Systems Is to 
provide tlie overall conceptual and ofganlzatJona] framework needed to move toward 
integrated global earth ol^'ivaUons to meet user ru'eds. 
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die President that provklo oveisiglU of federal envirrHiim'nlaJ (jbservation 
elToils. 

Table 3: Organlzstionb within th« Executive Office of the President That Provide Oversight of Environmental Observations 

Organization 

Oversight responsibility 

OSTP 

OSTP IS tesponsible lor. among other things. provKting scienlilc and technical analysis 
with respect lo major policies, plans, and programs ol the federal government; leading an 
interagency ettort to develop and implement sound science and technology policies and 
budgets; and building partnerships among federal, stale, and local governments, other 
oounlnes, and the scienisic community. 

The Assistant to Ihe President for Scence and Technology is also the Director ot OSTP. 

OMB 

0MB IS responsible for overseeing federal program budget planning; evaluating the 
effectiveness of agency programs, policies, and procedures: assessing competing 
funding demands among agencies: and setimg funding priorities. 

Council on Environmental Quamy 

The council coordinates federal environmental eftorts and works with agencies and other 
White House offices in the development of environmental poiiciee and initiatives. 

National Science and Technology Counc4 

This ts a cabrnel-level councM that coordinates science and technological policies among 
federal research ar>d development enlibes and sets national goals for science and 
technology investments 

The council's Cormvtlee on Ertvironrrwnt and Natural Resources provides advice on 
federal research and development eftorts In the area ot envronment and natural 
resources. 

The Assistant to the Presideni for Science and Technology functions as the head ot (he 
counal and its committees, white OSTP provides administralive support 




111 rownt yejirs, wo havo issued a series of re|K)i1s on Ihe NPORSS aiul 
OOES-R saioltite programs." Both programs are critical to United Stales* 
ability to maintain the continuity of data required for weather foroi’asting 
and glolial climate monitoring ihmugh the years 2026 and 2028, 
res|K*cHvely. However. U^th of thesi* pn ►grams wert' restnicHm*d due to 
their com|)lexity and growing costs. Tliese restructuring efforts involved 
rt'nioving seU*eled climate and space weather iiislniiiK'nts. SinHifically. on 
the NH>ESS program, four Utstnimenls were remove<l and fourhail their 
caimbilities reduced. On the GOES-R pnigram. NOAA removed an 
advanced instniment tIuU was imtHirtant to die weather and climate 
comiminily. In .May 2008, we ixvoiiunended that die agencies develop a 
long'lerm strategy for restoring the \I*()ESS sensors in onler to guide 


Prior (»A() Roport.s 
RtHroiniiu*n<itHl Developing 
Plans lo Rt>storo (’ancellod 
InstniinenLs 


‘*rhe most recent GAO reports include GAO-0&-S&4, GAO-Ott-323, GACM)8-&18. arnt 
GACW18-ia 
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slioii<(omi cIcK'ision nutking ;m<i U) avokl <ui ad lux* ii|)pr(>ac*ii to n^irtorlng 
ca|)at>iUlk‘ii.“ In additk»n. in A{)ril 2000. we rcH'oinnK'mle<i (liat NOAA 
develop a plan for restoring the advanced tU)KS-R capal>ilitles that were 
reniove<l from the program, if feasible and justifKHl. “ 


Federal Agencies 
Have Not Established 
Plans to Restore All 
Capabilities Removed 
from the NPOESS and 
GOES-R Programs 


Piulenil agencies have not yet established pliins to rx>store all of the 
ca|);U>ilitk's rt'tiKwed from the NPOESS® aiul (lOES-R programs. As 
originally planned, the NR)ESS and <.tOES-R programs incliKknl 
Instniments and pnxlucts to meet a wide range of user needs througli 202(5 
and 2t>28. a^pectlvely. Speeifically. both NPOEiSS juul GOES-R were 
envisioiiiHl to ftilfllt n'(|iiirenK*iils for weather, space weather, tuid cliniiile 
tiK>niiorlng. However, in 200<5. IhMIi of these prtjgrains were restructured 
due to growing costs. These reslnicluruig efforts involved removing 
selected climate ;uul s{)ace weather insi niments and. in some cases, 
replac'ing them witli a less-capable inslniiiR‘nl. Table I lists (he 
Uislnimenls (hat were reiiKwed or degratkul 


Table 4: Inalrumentt and Products Removed from the NPOESS and QOES-R Prograim 

Satellite 

program 

Instrument 

Inalrumenl description 

Restructuring decIslon/Status 

NPOESS 

Aerosol 

Polanmelry 

Sensor 

Retrieves specific measuements ol 
clouds and aerosols {liquid droplets or 
solid partcles suspended in the 
atmosphere, such as sea spray, smog, 
and smoke). 

This instrument was cancelled from the two ahernoon satellites 
(Cl and C3). 

Two products (aerosol refractrve index and doud particle size 
and distribution) win no tonger be produced 

NPOESS 

Comcat- 

Scannmg 

Mcrowave 

Imager/ 

SourMler 

Collects microwave mages end data 
needed to measure ram rale, ocean 
surface wind speed and direction, 
amount ot water m the clouds, and sol 
moisture, as well as temperature and 
humidity at ditlerenl atrrxwpheric levels. 

This instrument was cancelled from al four NPOESS satellites 
and e to be replaced by a less complex Mcrov/ave 
fmager/Souixier instrumeni on the second, third, and fourth 
NPOESS satenses. 

In combination with another vistrumeni, the Mcrowave 
imager/Sounder is expected to provide an of (he products that 
were originalty plann^. except lor a soil moisture product 
(which will be degraded). 


"GA(>08-6I8. 

*^AOOM23. 

‘^During our rv%iew, Vtlilu* Houw atuiouitccd plans to tvtttrunuiv die NPOESS program 
so that it would no longer be Jdntly procured. Because detailed plans for the NOAA portion 
(JPSS) atul DOD portion haw not been established, we focused on (he NPOESS program. 
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Satellite 

program Instrument Instrument description Restructuring declslon/status 

NPOESS Earth Measures solar short-wave radiation This msltumeni was cancelled from the two anerrtoon satellites 


Radiation and long-wave radiation r^eased oy the 
Budget Sensor earth back into space on a worldwide 
scale to enhance long-term dimate 
studies. 

NPOESS Ozone Collects data needed to measure the 

Mappir>g and amount and disiribulion of ozone in the 
Profiler Suite earth's atmosphere. Consists ol two 
(nad«/tmb) comportenis (bmb and nadir) that can 
be provided separately. 

NPOESS Radar Measures vanances in sea surface 

Altimeter herght/topography and ocean surface 

roughness, which are used to determine 
sea height, srgnrficanl wave height, and 
ocean surface wind speed and to 
provide critical inputs to ocean 
forecasting and climate prediction 
models. 


(Ct and C3) and replaced by a legacy sensor (called the Clouds 
and Earth's Ratiant Energy Sysfem) on the first satellke only. 
The legacy sensor is expected to provide all of the products that 
were originally planned. 

One part of this instrument (nadir) Is to be included on NPP and 
on the first and third NPOESS satelltes. The other part (limb) 
was canceled, but it will be included on NPP. 

Without the limb component, one product (ozone total 
cohimiVprotlle) will be degraded. 

This iratrument was cancelled from the two early morrvng 
salefliles (C2 and C4). 

NOAA and the Navy are planning to procure separate altvnetry 
satellites. 


NPOESS Space Collects data to tdenlify. reduce, and This sensor suke was cancelled from three NPOESS saleilkes 

Environmental predict the ettects of ^ce weather on (C2. C3. and 04} arid replaced by a less capable arid less 

Sensor Suite technological systems, deluding expensive legacy sensor suite (called the S^ce Environment 

sateilies and radio knks. Monitofi on the lirst and third NPOESS sateiiiles (Cl and C3). 

The legacy sensor win provide 8 of the 13 planned products. 
The 8 products that win no longer be produced include electric 
fields, geomagnetic fields and m situ plasma flucluations. 


NPOESS Total Sofat 
Irradiance 
Sensor 


Monitors and captures total and spectral This sensor was cancelled from the two early morning satelltes 
solar irradianoe data. (C2 and C4). 

NOAA plans to include a replacement sensor on the first 
NPOESS sateHke However, one product, solar irradiance. wHI 
no longer be produced by the second and fourth saleniles. 


COES-R Hyperspectral Measures almosphenc moisture and 

Enveonmental temperature profiles to develop weather 
Suite products such as severe thunderstorm 

warnings and to monitor coastal regions 
tor ecosystem health, water quality, 
coastal erosion, arid harmful algal 
btooms. 


This instrument was cancelled. 

This instrument was envisioned to provide a number of products 
that wil be provided by another instrument. Fourteen products 
will not be provided. These include cloud base height, ozone 
layers, ocean color, turbidly. and cloud imagery. 


veww oAvvwirvtffKMMiAjiA. nCKXiiMia 

Since June 2006, the a^jencies have taken to restrire selwted 
caiMitiilitieii tlial were rcinovod fnini NK)RSS in the near-tenn; however, 
they <k> not yet have pUuis to reston^ capatillil ies for the full len^h of lime 
covered by the NPOESS program. Sfiecifioally, the agencies decided to 
restore the ca|)abirtties of three NP( )ESS instruments through 2016 or 
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2<)21, lher(i{)jil>ilitics of a fourth iiistniiiieiit IlmHigh 2018 r<r»r NOAA <uk) 
tlirougli 2025 for the NaNy. <uul to ai^copt (lognulod <*a{»al)ilities in iv|ilaciiig 
a fiflii inslninicni Iwtwwn 2010 mul 2024.” Tho agencies have nt)l yet 
made any plans to restore the ca]>at>ilities of a sixth NIH)lvSS hislniment. 
and NOAA has not yet made plans to restore the capabilities of the 
(jOHS-K instniniont. This leaves ga|)s in promised capiibilities nuiging 
from I to 11 years, <le|H'nding on (he instniment. Hgiitx' 8 proNi<les a visual 
summary of plans ami gai)s in plans for key iiistniments thrraigh 2026. 


'Yhe proKTam restorrHl Uie Osonc Mapping and Profiler Suite (limb) to NPP; aTolal Solar 
Irradiance Sensor to the first NPt)B$S satellite; and the Clouds and the Earth's Radianl 
Energy System sensor (replacing the Earth Radiation Uudget Sensor) to NPP and the first 
NPOESS satellite. In addiUon, both NOAA and the Naty have taken steps to procurv nidar 
altimetry sensors to be iitcluded on other satellites. The Space Envlrotuneni Monitor 
replaces 6 of the 13 space weather products that were to be provided by the ^}ace 
Environmental Sensor Suite. 
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Figure 6; Currenl Plans and Potential Gaps In Coverage for Instrunrtenls Removed from NPOESS and QOES>R 



Cirrtmivg*(* 


0/0 tntttm Ol DOD. HCMA. tW NASA tW>nnthon 


Notes: The Aque. Aura. Qtory. Ocean Surface Topography Mission (OSTMyJaeon-2. and the Sctor 
Radiation arxl Climate Experiment (SORCE) satellites are part of NASA's ^rih 00servtr>g System 
rrisskn. The Geodecbc/Oeophysicel Satellite FoUont^On (OFO) missions (OPO-S and QPO-3) are 
Navy sateaites Jason-S is a NOAA satellite 

The Ccnical-Scanrwtg Mcrowave imager/Sounder is not Irwiuded in this chert because NOAA. NASA 
ar>d DOD agreed to include a less convex sensor on the second. tNrd. arvj toiath NPOESS 
sateaites. ensuring coverage Vtrough 2026 
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Both r>OI> iuul NOAA ofTirUiJii rciteratod their <'(>mmUnK'iil (o l(X)k for 
()f>{M>rtiii)Uies to n^store lhecii|)nbilities ttuil wore rontovod from NPOBSS 
ami trOKf^R. However, ageiiey ofTieiaJs aekiiowkxtge that they do not 
have phms to restort' the full set of eapalalitk^ Itecaiise of the coni|)lexily 
ami cost of developing new satellite programs. 

I'ntil the capahilitU^ that won' n>iitovod front NPOBSS ami (K)BS-R are 
n'storetl. there will Ite future ga|>s in key alntos|>horie nieiLsuroment.s. 
including aerosols ami key cloud pro|)erties. There will also be hilure gaps 
in rxvanic ineasiireinents. including sea surface height and wave heiglit. 
These gii|>s will retime' the accurai'y of key climate and space weather 
priKluc'ls mul could lead to interniptions in the continuity of <tata mHxied 
for amimto liinuite ottserv’ations over time. Meteorologists, 
(KV«mogra|>hers. tuid climatologists iT>|K)rt4H] lluit these gaf>s will seriously 
imiwict ongoing mid planned etirth monitoring aclivith's. 


Federal Efforts to 
Ensure the Long-term 
Provision of Satellite 
Climate Data Are 
Insufficient 


Porovera divatk*. the clinuile iximmiinily has claiiKtn'd for mi interagency 
strategy to (XKirdinnle agency priorities, lautgets. mid s<*hedulos for 
enviroiinK'iital satellites over the long term and the governance structure 
to imiik'iiienl that strategy. Siiecifically. in IJWW*. the Natkiiial Research 
Council refsirtetl on the need for a comiirehensive long-tenn earth 
observation sfraie^ and. in 2<K)0. for an effective govenimice stnicUirt* 
that would balance iiilenigoncy issues mul proside iuilhority mid 
acct>un(al>ility for implenienlirig the strategy. The National Research 
Council has re|x>at(Hl tliest* concerns in multiple re|N>rts since then.” 
Similarly, in IJtPl). the Administrators of NOAA and NASA wrote letters to 
the Wliite House's OSTP noting the need for mi interagency strmegy mul 


^National Research Council. Climate Research Committee, Adrquacy <tf Oimate 
Obtinving Sustems (Washitiglon, D.Cj 1999); National Research Council, Space Studies 
Board: Committee on Earili Judies, listus hi tfic /N/cj/niliori <if A-scarrA d»4 
Operatiofiot SateUUe Systems for Climate Research: Part 1. Science and Design 
(Wasliingloii. D.C: 2000). 

‘Vor example, see: National Research Council, CemmiUee on a Slnilc|!y to Mitigate (he 
Impact of Dcsi'opcs and ttemanircstson the NPOBSS and GOBSR Spacecraft. 
£'Maunnjr the Ctimate Record from the \P()ESS and OOES’R Spacecraft: dements <^fa 
Strategy to Recot'cr Measurement Capabililies Lost in Program Restruchiring, 
(Washingtoii. D.C.: 200S); National Research Council, Committee on Kanli Science and 
Appileatiens from Space: A Community Assessment and Strategy for the f■^tture. Earth 
ScietMT and Af^ieationsfixm Space: Saiionai Imperaticesfor the S'ext Decade and 
Beyond (WasMngloiv D.C.; 2007); NnUoiul Research Council. Board on Aunoiqilieiic 
Sciences and Climate. AWm i?rseam!i to (>pcnt/icm« in Weather SatcUites ami \umrrieai 
Weather Prediction: Crossing the VaUey qf Death (Washington, D.C.; 2000). 
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U»c moans lo imploiiKMil it. They oallwi forOSTPto w<»rk with OMB to 
liotlor tioriiio iigoiioy roles iuid res|Kmsit>ilil ios iuid to align a siilollite 
strategy with agency Unlgets. Mf>re recently, in 20()8. a strategic |K)licy 
research center rt*comnien(le<i that the rnited States develop an overall 
plan for an integrated, comprehensive, and sustained earth observation 
system iuul the goveniance stnicture to sup|K)il it.’^ 

While progress luis lH*en made in developing near-term interageticy plans, 
this initiative is languishing without a firm com|i1etion dale, and federal 
efforts to establish and im(>lemenl a strategy for the long-term pnwision of 
satellite tUtfa are insufncieiil. S|.)ecirically. in 2005. the National Science 
luul Technology ('ouncH’s Conuttitlee on Bnvlronmeiil and Naliirnl 
Resources estaldisluHi rSGRO to <levelop iui earth obser>'allon strategy 
mid (‘iMirdinate its impleiiK'iitalion.** Since that time. rSGRO assesMHl 
current and evolving n^]uirenK'nls. evaluated lliem lo deleniiine 
inv<^lment priorities, mul draRed the Stralegk* Assi'ssiiKmt Re|X)r1- a 
re{K>i1 ikdineating ne.'U’-torm opiKiHiinitkv; mid priorilk's for earth 
ot)ser\'al ion from tioth space mid groun<].‘* Acixirding to agency officials, 
this re|>orl is the first in a planned series, mni it was a|>proved by OSTP 
mid multiple fe<lenil agencies in May 2000. However. ( )S1'P has not yet 
forwarckM] the draft to the ('oinmille<» on Knvirfmiixuit an<l Natiinil 
Resourt'es ami the Presk1enl‘s National Science ami Technology Council 
bet'ause it is reconsidering whether to revise or nnive forward with (he 
plan. I'SGEO officials ccHild not provick^ a schedule for completing this 
near-term interagency ptmi. 

This draft re^xui is an iniiHirtani first step m developing a national strategy 
for eartii ot»ser\'iUions. but it is not sufficient lo ensure Uie long-term 
pix>vision of data viUil lo understmulliig the climate. The draft i\>{K>rl 
integrates different agencies’ requirements and pro|M)ses continuing or 
ini(>roNlng earth observ'ations in 17 se^im’ale areas, tising Ixilli siilellile juid 
Imid-based nn'iisuring systems. However, (he rt‘jK)rl tk>es not include 


'^Center for Strategic arxl InteniMional Studies (Wigbels, (^ et.ALX Karth Obtervaliom 
and fjioM Ouotgtv ktiir? V/herr Mrr Wf ? HTkiI Sext?: A Report of CSIS Space Initiatives 
(Woslington. D.C.; July 3(M»). 

'interagency Working Group on Batlh Obsercnlions, Natlotvd Science and TechtK>log>' 
Couitcit, Committee on Bit>1ronmeni and Natural Reaourees, Strategic Han for the V.S. 
Integrated Eartit-Obseri'aiiort System (Washington. D.C.: 2005X 

'*USGBO, Obsen'ing Earth's VitaiSigns, I’SGEO Strategic Assessment of Earth 
Observations: Sear-Term Gaps and Opportunities (Drafi) (Washington, D.C.: May 2009). 
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(‘ostii. scIuhIuIos, or plans for the U>ng>lonn provision of saloHite daUt For 
oxani|)lo. it does not fully nddn^ss llio t’a|»iil)irilios tiiat wore nMiH>vod from 
lht‘ NPOESS and ti()KS-R missions. Wliilo the re|K)ii notes the lni|K)ilanc*e 
of continuing current plans to fly the Total Sohu- Irradiance Sensor on the 
NPP satellite and the Clouds and the ICarth's Radiant Rnerf^ System 
sensor on the NPP and first NPOESS satellites, it does not make 
nvominendalions for Hliat to do over the long temt 

In addition, the fcKlerai government lacks a clear proc’ess for im|)lementing 
an interagency strategy. Key offices within the Executive Office of the 
President with rt^sponsibilUies forenvinaimentaJ ol)servatiuns, incItKling 
OSTPiUul the C'ouncil for Environ iiK'iilal Quality, have iK>t estalilisiusl 
pnx’esses or time frmues for Implementing im Interagency strategy 
iiK’luding ste|>s for working with ( )MB to ensure that agencies’ iuiniial 
iMiiigets a]igne<l wilii the Interagency strategy. As a rt'sull. even if iui 
interagency strate];^ was finalized, it is not clear how OSTP mat OMB 
would ensure that the it's|)<>nsil>ililies klenlified in tiie interagency strategy 
are ixuisistent with agency pUuis and an^ fiiiide<] within iigency budgets. 

Agen<‘y officials cite multiple mas<Mis for the difTic'ulties they have 
encountered over (he last <lecaile in establishing a national interageiK'y 
plan for long-term earth obser\'aiions. One issue involves (conflicting 
prk>rities between and aiiKiiig agencies, including disc'onnects betwet^n the 
n.^eiU'ch and o|x‘ratk)nal conuminitU's iuul belwi'en the weather mid 
climate communities. Another issue is the lack of agreement on how and 
when to transition research capabilities to oix^raikmal satellites- -and how 
to fund them. 

Without a long-term Inlenigency st ralegy for satellite ot>ser\'alk>ns. mul a 
nvans for implementing it. agencies face ga|)S in satellite ckitn and risk 
making ad hix* decisions on individual satellites. For example, uni il 
recently. NASA’s QuikSi'ai research srilellite provided measurements of 
the effect of wind on <K*ean surfaces, which were used by the National 
Weather Servk'o to im))rove tropical and mkllaliluik‘ storm waniings mul 
by the Nalional/Naval kv Center to improve its iiiidcrslaiiding of Arctic 
mul Antarctic ice enviromixMils.** However, NOAA does not plan to 
replace the satellite until at least 20U. This extended gap leaves the 
organizatk>ns that used QuikScat with degraded measurements. As 


^The main antenna on the QuikScat satellite failed in November 2009, rendering it useless 
to foiecastent. The satdtite was 8 yean past Its expected life span. 
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aiioihor ojainqilo. I^uulwil salollHos have [>n>v1cKHi data on laiul cover 
chiinge. vegctaiioii insq^ping. iuid wikirire onecis for oN'or :35 yeaR:;.'* 
Ctirronlly. Iheri' an' two Uuuls:it satellites in o|M'ralk>n. and lH>th are long 
]>ast their ex|H'cled life spans. VMiile there is a plan to develop and launch 
tJie Laiulsat i>ata Continuity .Mission by June 2013» there is no conunilnient 
to ensure continuity aHer that mission.” Without l.andsiit or a simihu* 
satellite program, there will ho a significiuil ga|> in land cover images :tnd 
other im|K)rtant g|ol>al climate data ranging from water imuiagenK'nt to 
agriculture. 

Until an uiteragency stratet^ for eailh observatioit is established, and a 
cleiu* pn.K'ess for impleiiR'iiting it is in place, ftHieraJ agencies will continue 
to priKiire their iimiRMliate prioritk>s on an ad lux* basis, the economic 
Ixments of a c<K)rdinalod a|)f>roach to invest ntents in earth ol)serv'ation 
miiy Im' lost, iuid the conlimiily of key measun'iiK'nls may Ix' lost. This will 
hinder our nalioirs ability to undersljUKi longdenn clinuite change's. 


Federal Agencies 
Lack a Strategy for 
the Long-term 
Provision of Space 
Weather Data 


While key fcxieral agc4icies have taken slc|)s to phui for <*ont inueil spiice 
weather ol>servations in the near term, they lack a strategy for the long- 
lenn provision of s|)aco weather data. Similar to maintaining saleltili^ 
l>rov1ded climate ol>servaiioits. maintaining space weather oltservatimis 
over the long term is lm}K>fljUit. The NationiU Si>ace Weather Prognun. the 
Interagency cix>rdinating Ixxly fur the I'nited States space wetilher 
(‘oinnainily. has re|X'nt4Hlly reconuneiukxl taking acl'mn to sustain the 
space weather otiservation infrastnicture on a Icxig-terni basis. 

Agencies participating in the National Space Weather Program have taken 
short >101111 actions that iiuiy help allevhUe neaMermga|»s in s^iac'c weather 
oliservations, but OSTP has not a(>provo<] or released two iX'{K)r1s that an' 
exfx?cle<i to est ablish plans for obtaining sjnkh' weather obsciA’allons over 
the long term. Both NOAA jind DOI) are seeking to replatv key 


^The Landsat profram is Jointly ntana^ed by NASA and the US. d^ologicaJ Sirvey. 

”ln August 2007. a While House working iroup called the Future of Land imaging 
Interagency Working Group issued A Pton/ora V.S. Saiimxd Land Imagiftg Pmymm. 
Tills report rveommended that die Deparunvnt of the Interior manage future Landsat 
programs and have N.ASA develop future sateUiles. However, tills plan has not yet been 
implemented. 


Page 28 


GAO-IO-IM Ksvlroameatat SatellilM 




159 


0 X(>eriiiM>tUjiJ sfMifo-trfwcningsaloHUos.* In ntklilicHi. ill OSTPs R'qiiwl, 
tile NalKHud S|mc'o Weather Pnignun a'|H)rto<l in 2(H)8 on ilie iin|NK’ts for 
Ixrth (>|H>rali(Mis and research of n<)i ha>1ng NASA’s a^ng AdN'anetHl 
C’oin|K>siti<Mi Kx]>lorer or (he planned s|>ace weather ea(»al)ili(ies from the 
NI*OKSS program. It siibsequeiidy develo{>ed, again at the request of 
OS'fP. two re|>oils doeunM?nting sin'cifio reeommendaltoiis for the future 
of s{KU‘e weather, one on what to do alMuit the Advmiml ('om[>nsilion 
Kxplorer mid the other on the rt»fdaeeim'nt of tlie space weather 
ca|>ahilities removed from the NK)ES.S program. The program submitted 
Uie rejKirts in (.October and Noveml>erof‘200fh respectively. However, 
C)STP officials do not have a schedule for a{»proving or releasing the 
rt‘|>oiis. 

Ulule the agencii's’ sliort'term actions mid the (HMidiiig re|x)ils hold 
promise, federal agencies <k> luM currently have a comprehensive 
Interagency stratej;^ for the lung-tenu provision of space weather data. 
Until ()f)TP releases the ri‘|K)ns. it will not lie clem’ whether they provide a 
clear strategy to ensure the long-term provision r>f s{)a(*o weatherdata or 
whether the current effr^rts are simply ad lux’ altem|)(s to ensun^ short- 
term data <'on(inulty. Without a comprehensive long-term strategy for the 
provision of space weather ilata, agencU>s may make a*! Ikk* decisions to 
ensure continuity in the near term mid risk making iiiefncieiit de<‘isions on 
key investiiKMits. 


Conrllisions Almost I years alter key climate aiulsiwe weather instniinents were 

remove<l from the NPOESS mid (jOES-R satellite prr^grams. there are still 
signincmit gajis in future satellite coverage. While Individual agencies have 
taken ste|>s to restore seloctcnl captUiilities in (he iiem term, gaps in 
coverage rmiglng from 1 to 1 1 years are oxfKX'ted iH'ginniiig as sexin as 
2015. Tlio gaps in smelllte coverage mx' exiK'cltxl to affect the c(Hiiinuily of 
inqMirtmit climate mid s{>ace weather iiieasimMiients, such as our 
iimlerstmiding of how weather cycles impact global fcxxl prrxluction. and 


^OAA has tvquested futtcUiig In fiscal ^varSOIl torefuibish NASA's Deep Splice Climate 
Observatory spacecraft to replace (he experimental A<lvaiioed Composition Eixploivr 
spacecraft and has requested fioulliv: to replace Its Constellation Observing Sy^m for 
Meteorology, lonosphen.’. arxlGimale. DOD issued a lequeiM for information to replace its 
expc-rtmeiital Communication^avIgaUon Outage Forecasting System satelUie. which Is 
deidgned to sense qiace sveatiker that affects how the Global Pc^lJoning System, liigh- 
frequency radio, and oUier commundcations devtces work in low latitude an‘as. 
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wIkmi radio «uul (jPS salclllte coininiinioalioiis iire likely lo Ik* aiTcH'tcd by 
s|)atv weal her. 

U»okiiig mort* broadly. (U*s!pile re|H»aled calls for interagency stralejpes for 
the long-lemi provision of einironniental data (both for climate and space 
weather piirixuses), our natktn still lacks such plans. BfTorts to develop 
even short-term strategies have UinguisIuHl in committi'es ami offices 
suf)|M>rlinglhe KxecutjveOffiwof the Preshk'nt. and there Is no scluKlule 
for them to be appitived or released. I’Xinher. even if an Interagency 
strategy for the long-term proNisioti of enviroiiiiKMital obser\’ations was 
eslabiisluHl, there an.* not clear processes in place to im|)lenH*nt it or align 
it with iiKlivkluiil agenck*s‘ pbuis ;uul minual budgets. S|K‘cincally. key 
org;un%al'Kms Mithin the Executive OfTlce of the President, including the 
( tffice of St'ience and Technology Pidicy. the Office of ManageiiHuU am! 
Budget, iukI the Council on Environmental Quality, lack a crnirdinated 
proi'ess for ensiirbig that iiulividual agencies align their plans luul budgets 
to the gn*aler g<Hxl klentifiiMl in an iiitenigency plan. 

Cntil the Executive Office of the Pn'sident oslaldishes comprehensive 
interagency strategies and internal pitx'essi.'s that foster the 
in^denK^ntation of these strategies, iixlividual agencies will continue to 
adilress their nx>st pressing priorities as they arise and opixuiunilies to 
effectively and efficiently phui nliead will be lost. 


R6COnin'l6nd3tionS for address our country’s nee<l forsustaineil 

environnK^ntal observations, we recfmiimmd that the Assistant to the 
Kx6CUtiV6 Action Pr(*sident for Science tuul Technology, in collaboration with key Exec-utive 

Office of the President entities (including the Office ofSc'ience iuid 
Technology Policy, the Office MiuiagenK*nt .'UmI Biulget, the Council on 
EnvironnK'nlal Quality, and the National S<‘lence ami Technology 
(’ouncil), take the following fixir actions: 

• Estal)rish a firm deadline for the completion and release of three key 
reports on envin)nnx>ntaj ot)servati(H)s: 


• CSttEO's n*|H)ri on near-term priorities ;ut<l opixirlunities in earth 
observations, called the Strategic Assessment Re|M>rt; 

• Tlie National Space Weather Program’s re|K)rt tm how lo aikiress the 
loss of the Advanced Con^xisillon Ex|)k)rer cafmbllltit^s; and 
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• The National Space Weather Prugraiii's report uti how to aikiress the 
s|>a<*e weal her caimhilitles that weri» ri*iiK>ve<l from the NI*()RSS 
pr<>>p‘ani. 

[hriH't UStiRO to establish <*m interagency strategy to addtt'ss the long* 
lerni provision of environmental observalhais fn.>in satellites that Includes 
costs mid sche<hiles for the satellites, as well as a plan for the relevant 
agencies’ future Uidgets. 

Rst<il)llsh mi ongoing pn^ess, with tiiiMdines, for obtaining a|>proViU of the 
Intenigency strategy mid alitqiing it with agency plans mi<l miniial budgets. 

ttireci Die Niilional Simile Weather Program Council to establish an 
interagency strategy for the lotig-temi provision of s{»aoe weather 
otiserval ions. 


Agency Comments 
and Our Evaluation 


A senior iK»lk*y mialyst fn>m the Office ofS<‘lonce mul Technology 
Policy/Execiitlve Office of the Pix'sldent providetl comments on a dnifi of 
this it^fKirt via e-mail. In aiklitioii. we remved written conuiMMits on a drafi 
of this reisirt from the Secretary of Commerc<,\ who tninsmitted NOAA’s 
comments (see a|if». I\^. and NASA’s Asswiale Administrator for Its 
Science Mission Directorate (see a|>{». V). DOD officials declined to 
(‘lunmetit on a drafi of the re|K)tl. 

The Executive Office of the President did not agree or disagree wit h our 
rt'coniiiKuidations; however. offK’ials noted that ( )STI* is currently revising 
I’SGEO’s Strategic A.ssossnH>nt Ro|)or1 to U|xiate information on taiiruii 
schedules amt on die availatiilily of certain measurements that have 
chiuiged since completkai of the re|x)r1 a year ago. F\ir1lier. officials 
agreed that the Strategic Assessment Re|x)rt is a first step in developing a 
strategy for earth otiservations. mul noted that lliey pUui to use IIk* re|K>i1 
as a basis for imnd ing congressional ro|x>iiing ttH|uirementsdinH’tiiig 
OSTPto develop a strategy on earth oliservjUions. in crafilng this strategy, 
it will lx* imrxirtant for OSTP to address long-term interagency needs aiul 
to work with O.MB to ensiin* that die long-terin pimis are aligned with 
imlividual agencies' phms mul budgets. If the pimi dcx^s not include diese 
elements, individual agencies will continue to aildress only their must 
pressing priorities, other agencies’ needs may lx* ignore<l. and the 
goveninx'nt may kwe the ability to effectively mul efficiently address its 
earth obser\’aik>n needs. 
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In hi! conuncnls, N'OAA noted that it had completed Its at'lions ndative to 
deliveiing input to the ICxeeutive OfTice of the Presiilenl for devek^lng 
St rategies for clinuite mwl sjtace weather <jl>serval unts. We agree; It Is now 
up to the Executive Office of the Preskknit to (M^tahlish and itnpleineni an 
interagency strategy for the long-tenn provision of these observ'atlons. 'Ilie 
agency also res|)oiKled to our statement that it had not establlsheil pUuis to 
restore all of the c;i(>at>ilhies that were removed from the GOKS-R and 
NIH)BSS programs. Regarding <50BS-R. NOAA staled that It will continue 
to evaluate the feasibility and priority of addressing requirements and 
determine the appr«.>priate means to meet them. 

RegiU’ding NPOI3SS. NOAA noted tiuit. in fiscalyear 20(it». the agency 
rostore<l the highest priority clinuhe sensors that were* nunoved from the 
NPOESS prognun. NOAA also reiM>r1edth«U the fiscal year 20 11 
P[t^i<lent's Budget Request includes plans to restore aikliliomil key 
clinuite sensors on J tuul other satellite programs. I iuwever. as 
disc'ussed in our re|M)rt. NOAA’s efforts to reston^ sensors in 200ft 
addressed only selected riesu’-term needs ;uid <li<] not addn*ss the full set of 
cafmlullliesoverthe life of the NIH)KSS program. l-'Urther. regarding the 
fisetU yeiir 201 1 Presulent’s Budget Requt>st, at the lime of our review the 
full set of ca|)at>ilities plajine<l for the Jl’SS program ha<l not yet iM'en 
detennined. For exam(>le. the Total Solar Irradiance Sensor (which was 
<Hie of the higti'priorily sensors that was restored to the NI’OFSS program 
ill fisc'al year 2009) will not be IticludiHl on the JFSS satellite, iHit could 
instead l)e incliid^M] on anotiier to-l) 0 -determine<l satellite. As note<l several 
limes in our rejioii, we focused on the caf>al)ilities that were planned for 
the NI*C)ESS prognun kiecause plans for JINS had not yet lieen finalize<i. 
We have ongoing work to examine the J1*SS program, which will fiirther 
ev;Uuate NOAA's phuis as they are solidified. In a fitial comment, NOAA 
slated that we did not distinguish Ix^IwtH^n |K)tenlial thiln ga|»s in existing 
and new cji(>:il>t]it ies, iuid suggested that we only use the tenn “g<ip" to 
describe I he {Mitentinl loss of mi existing capability. Given that the 
ft'<]uirements for the N K)ESS programs were develo|KHl and valklaled by 
multiple agencies nearly a dec'ade ago. mid requireiiKuils for the GOI’N>R 
sensor were revalidated l>y NOAiiX in 2007, we lielieve it is aj^mifiriate to 
view the reiiKiv'al of Uiese reejuirements as ga|js whether they represent 
existing or new capabilities. 

In its written conunents. NASA proviiied further details on its efforts to 
advmice Ute understmulingof earth systems and Ileliophysics ihrougli 
enviriUimeiital research satellilt^. mid provideil clarification on pimis for 
fiiture missions that are iiichukHl in the fiscal year 201 1 Prcsklent's Budget 
Request. The ageney aJ.so noted that OS'fPdeveloiiedaiilan for the future 
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of the laiut-imaging program, under which NASA would develot.' future 
Landaatdike Aatellitea on behalf of the Department dt the Interior. 
However, this fJan wa.s establLshed in 2007 and has not yet been funded or 
implemented. It is not dear that it will be implemented. Tlii.s .situation 
illustrates that liaving an approved plan is not enough to ensure that 
critical satellite capabilities are obtained, and n'iterates the need for an 
ongoing proce.ss that aligns interagency .strategies witli individual 
agencies' plans and annual budgets. 

OJfTP, NOAA, and NAS.'\ also provided tecluiical commeiits on tlie report 
whidi we incorporated as appropriate. 


As agreed witit yotir offices, unless you publiclj' announce the contents of 
this report earlier, we plan no fiirther distribution until 30 day.s from the 
report date. At Uutt time, we will send copies of lids report to interested 
conat'ssifmal committees, the Secretary of Ccmimeroe, the Secretary of 
Defense, the Administrator of NAS.V tire Director of the Office of Science 
and Teclmologj' Policy, the Director of the Office erf Management and 
Budget and otlier interested parties. Tlie report also will be available on 
tia? GAO Website at http://www.gao.gov. 

If you cr your staff members have questiuits about lliis report, please 
contact me at (202 ) 512-0236 or pownerd<§‘gao.gov. Contact points for our 
Offices of Congre.ssional Relations and Public Affiiiis may be found on the 
last page of this report GAO staff who m ade key rontributiorus to this 
report are Usted in appendix VI. 

David A. Powner 

Director, Information Teclinology Management Issues 
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Appendix I: Objectives, Scope, and 
Methodology 


Oiir objoc’tivos wen? !« (1) iissoss f)l{uis to tx'slon? caiiabilities that were 
origiiutlly planned for. but then removed from, the Nalloiiiil Polar-<jrbUing 
(^H'raliontil Knviroiunental Saleltite Systent (NI’OESS) ;uul (leoslallonary 
(^M^ratiotml Environmental Salellite-K series (tiOEfvK) satellites; (2) 
evaluate the ade4]uacy of federal efforts to establisii a st rategy for t he long- 
term provision of satellile-jirovkled climate data; and (3) evaluate the 
atk'quacy of fe<leral effoils to estal)lish a strategy for the long-term 
provision of satellite-provided space weather data. To assess plans for 
restoring capal>illties from the NI’OESS and tiOES-li programs, we 
c'oinpared the orig'uial program plans for sensors and products with 
current phuis and identine<l ga|>s over tinM\ We also observeil monthly 
stMtior-level mmutgemeiil review iiK'etings. reviewed (kK'Utik'iiliUion from 
Utose nK'otings. and interviewed agency ofTiciiUs to oliimn infornuiiion on 
any clianges in prognun pimis. 

To evaluate the adeqiiaic'y of federal efforts to establish a strategy for the 
long-term provision of satellite-provided cllnuUe data, we nmiiiartMl phuis 
develo|x»d by the rtepartimnit of Oefotise (DOf)), National Aeronaulics luid 
Space Administralion (NASA). National Oceanic «uk1 AliiKispheric 
AdministnUion (NOAA). <uid a <lral1 strategy develo|HMl by the ExccMitive 
OITiee of the Prv»sidHit‘s Office of Science ainlTt'chnology Policy (OSTP) 
and the U.S. (iroup on ICarth Otiservations for the provision ofchinaiedata 
with reconuiieiKlalions made by the National Rv'search Council niul GAO 
for the developiiKUit of a long-term strategy. We identifKHl tJie shortfalls of 
and (iiallenges to those plans. We also vislletl NOAA's National Clirnalu* 
Data Center, dimale Predk’fioii Center, and Earth System Research 
Laboratory; the Navy’s Meet Numerical Meteorology ami Oceanography 
Center and Naval OceiUH»gra|)lilc Office; and llie Air Force Weather 
Agency to obtain information on Uie uses iuid usi^rs of satellite data for 
clinmle monitoring luid prediction, as well the need for interagency 
simtegic phumiiig for s|MU’e-based cliiiule observations. We also 
Inlerviewetl relevant ageiu^y offieijUs. 

To evaluate tiie adequacy of fetieral efforts to establish a strategy for tlie 
long-term provision of salellile-provided s}>ace weal her dat^i, we com|>iu‘ed 
DOD. NASA, juul NOAA phuis for the provision of spaiv weather data to 
leading practices for the develojimenl of a kuig-term strategy, and we 
identifieil the |)otential shortfalls of and challenges to those plans. We also 
idontifievi OSTP plans for space weather. We attended a space weather 
events workshop to detennuie key issues relatetl to long-term plans for 
spac'e weal her t^ervattons. We also visited the Air Force Weather 
Agency, the Sjiace Weather Prediction Center, mid NOAA’s National 
(toophysical Data Center to obtain information rui the uses and users of 
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satolDlo ilcUa for spa(*o weather immitoiing aiul predict ion, a^< well the 
need for Interagency st rategic planning for s|)ace weather otuserN'sitions. 
We also interviewcHl rek'vanl agency officials. 

We ci>mlucte<l our work at NOAA, NASA, DOD. and OJH’P facilities in the 
Wash'uiglon, I>.C.. nietro|M>litan area. In addition, we oondiicleil work at 
satellite data prtKi'ssing facilities in Asheville, North ('<iFc»lina: Monten\v. 
Califomia; Doitlder. Colorado; Bay Saint Ixaiis. .Mississippi; mid Oinalui, 
Nebraska We selected these facilities because they host key mililaiy and 
civilian users of satellite data for weather, climate, iind space weather 
forecasting. We conducte<i this [>erfornuuice audit from June 2(H)9 to April 
2t)lt). in accordiuico with generally accepted goveninn'nt auditing 
stmulards. Those stmutiuds require that we pimi and f>erroriii the audit to 
obtain sufficient, approtuiale evident'e to provide a reasonalile Utsis for 
(Hir findings tind comiiisions basi^l on our audit objectives. W'o t»elieve 
that the evidence obtaiiuKl provkk^ a reasonable basis for our findings 
and conclusions l>as<*d on (Miraixlit obJi.H.iives. 


Pixels 
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Appendix II: Key Federal Organizations with 
Climate and Space Weather Responsibilities 


Multiple agoiioios have a mie it) developing nr using cliniale and s{>ac'e 
weather prrMiucIs. Ttil>ie 5 lists key fetk'ral orgtiniziil ions’ roles with 
resfHH'l to eliinale ol)servalion. while table f> lists key federal 
organizations’ roles with res|HK’t to space weather obserx'ation. 


Table 5: Key Federal Organlzatlone' Rolee for Climate Obeervatlon 


Federal ageney/organizallon 

Rote/reeponelbtlKy 

Department of Agrtcullure 

Monitors environmental conditions and exptorts environmental observations and land 
remote sensing to map and monitor the health, quality, and production ol US and global 
crop conditions tor many applications including commodity pnce stabihzaiion and food 
securiy. Environmental observations are used to aid in making payments to producers 
and as an input for monitorvig program integrity tor farm, conservation, and insurance 
programs. Environmental conditions are used as an input to montloring forest neatth. 
wsdiand fve fuels, and fire behavior. 

Department of Commerce' National 

Oceanic and Atmospheric Administration 

Monitors and predicts changes In the earth's environment and oceans and acquires and 
operates environmental satellites, including polar-orbiling and geostationary 
environmental sateliles: also has multiple subagencies with responstHiities for using 
this sateliie data to develop weather and climate products; manages the Polar 
Operational Environmental Satellite and Geostationary Operational Environmental 
Satellite programs, which provide environmental data used for developing graphical 
weather images and specialized weather products, forecasting weather through 
numerical weather prediction models and monloring other environmental pherximena 

National Environmental Satelite. Data, 
arid information Service 

Manages the development and operations of satellites and ranxite-based observations: 
ns Nationai Clmatic Data Center stores and disseminates climate data observed 
through sattfides and makes them accessible to the nation and pubirc. 

Nationai Weather Service 

Provides weather and climate forecasts for the protection ot life and property and the 
enhancement ol the national economy. One ot several National Centers for 

Environmental Prediction within the National Weather Service, the Climate Prediction 
Cermet provides products and services that describe, assess, monitor, and predict (e.g., 
torecasts/oullooks ranging from days to seasons to years) the eailh's environment 

Oftioe ol Oceanic and Atmospheric 
Research 

Conducts anaiyticdi and theoretical climate research experiments to better understand 
and predict climate variability and change and to enhance society ’s abtfity to plan and 
respond to global change: includes labs, like the Earth System Research Laboratory, 
which conduct research to develop new or improved producls/services and models. 

Department ol Commerce' National institute 
of Standards and Technology 

Provides measurements and standards that support accurate and reliable ckmate 
obsen/ations; also performs calibrations and special tests ol a wide range ot mstruments 
and techniques for accurate measurements. 

Department of Defense 

Manages the defense polar-ortrtlng operational sateilAe program, called the Defense 
Meteorological Sateiute Program, which provides environmental data used tor 
developing graphical weather images and specialized weather products, forecasting 
weather through numerical weather prediction models, and monitoring other 
envvonmental phenomena. 
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Fe<toral agancy/organfzallon 

Role/rosponsiblllly 

U.S. Navy 

Monitors environmental condAions that may impact militaiy operations In the oceans and 
near coastal communities: As Fleet Numerical Meteorology and Oceanography CerAer 
monitors atmosphenc and oceanographic data to provide tailored global weather 
forecasts and analyses on environmental conditions ranging from days to several 
months m advance that may affect Navy. Marine Corps, and other mdAary planning and 
operations: its Naval Oceanograi^ic Office analyzes oceanographic and hydrographic 
data to develop products that delaA environmental condAlons (e.g.. acoustics and 
physics} from the ocean's floa to Its surface 

Air Forca Waathar Agancy 

Monitors environmental oondAions that may impact military operations on land, in the 
air. and in space; collects, analyzes, and predicts environmental information to provide 
taAored regional and global weather forecasts and effects caused by environmental 
oondAions ranging from hours to several months in advance that may affect Air Force, 
A/my, Special Of^rations. and intelligence community planning and operations. 

Oepartmani of Er>ergy 

Conducts cUmate research in order to understand how energy production and use (e.g.. 
changes in greenhouse gas and aerosol oonoenlralions) may impact the global ctimate 
system. Develops models that simulate the effects of climate change and uses field and 
laboratory observatiohs to interpret and extend the resuAs of such model simulations. 

Oapatimant of Health ar>cl Human Services 

Uses satelAe observations to conduct research related to envvonmental health and the 
health effects of climate changes, including effects of ultraviolet radiation/exposure 
(skin. eyes, immune system) and emerging infectious diseases. 

Dapattmani of Homaland SacurAy/ Federal 
Emergency Management Agency 

Uses climate research and predictions to develop disaster preparedness and response 
plans. 

Department of the tntenor/ U.S. Geological 
Survey 

Focuses on understandng past and present climate and their effects on landscapes, 
land cover and use. and ecosystems. Manages the Landsal sateliAe programs in 
ooniuncfion with the National Aeronaulics and Space Admmisiraiion. 

Department of State 

ConiiAutes to and participates in international coordination bodies, such as the UnAed 
Nabons Framework Convention on Climate Change and the Intergovernmental Panel on 
Climate Change, which use U.S. clvnate assessments as the bass of certain fndings ki 
their intiernabonal ciimale assessments, and helps facilAate federal agency coordinatKm 
with international climate research efforts. 

Dapertmeni of Transportation 

Conducts climate research to (1) examine the potential vnpacts of climate vanabllAy and 
change on transpoitation infrastructure and een/ces: (2) increase energy efficiency and 
reduce greenhouse gases: and (3) improve transportation-reiated greenhouse gas data 
ar>d modekng 

Environmental Protection Agency 

Assesses the impacts ot clxnate vanabAAy and change on air quality, water qualAy, 
aquatic ecosystems, and human health. From these assessments, it develops options 
for adaptalion to be considered by decision makers. 

National Aeronautics and Space 
AdministratioryEarth Science Division 

Operates research satelAes under tne Earth Observing System program. Many of these 
sateirtes provide cinate observations used by a variety of federal agencies, 
universities, and norvgover nmental organizations. The agency's dimate mesion is to 
advance the state of science of the global integrated earih system, including interactions 
among the global and regional atmosphere, oceans, sea ice. lands, and ecosystems. 

National Science Foundation 

Educates the public and funds research to advance the state of science, including 
understanding climate elements such as physical, chemical, biologicai, and human 
systems and the interactions among them. 


PiKeST 


GAO-iO-IM KB^iroBineBUi SatolUlM 










168 


Federal agency/organliallon 

Role/rosponsiblllly 

Smihsontan Irtstdution 

Conducts research ol atmospheric processes, ecosystem dynamics, natural and 
anthropogenic environmental change, and historical museum records/artifacts. as well 
as geologic records: rts research is ntended lo have a loi>g-term (i.e., decadal) 
perspective 

US. Agency for Internaltonal Development 

Uses satellite observations lo provide U.S. and foreign decision makers— both In the 
United States ar>d In the developing world— wrth information designed to support policy 
and program intervenii^s for effective and timely response to drought and food 
msecunty. 

MutM oAuarwrM wtoanor^wvnMcnnem (wU, na«A, NuM. w u v uretBon tirt>uBwo«M>w(uwtU), mvwUB 
OWWCtBrg* (toMartft P>«grwn(uaeCBB| 
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Table 6; Key Federal Organ Izalions' Roles for Space Weaiher Observation 

PeOeral ageney/organUatlon 

Role/responsibliity 

Department of Commerce' Natioiiai 
Oceanic and Atmospheric Administratton 

Monitors the space weaiher envaonment and provides operational forecasis. warnings, 
and alerts. WShin the National Oceanic and Atmospheric Administration, the National 
Weaiher Service is responsible lor providing weaiher forecasts for the protection of Me 
and property and the enhancement of the national economy, its Space Weather 

Prediction Center provides forecasis and warnings of space weather events that may 
impact space-based assets such as Global Positioning System {OPS) sateMites. and 
earth- based assets such as the energy gnd. 

Department of Defense 

Conducts space weaiher monttonng through the Air Force to mtigale and nwiimtze 
adverse space weather irrpacts on operational readiness, rrsssion operations, and 
military capabsities. as well as to provide military planners with space situational 
awareness. 

Department of Energy 

Uses obsenrations from space weather salelirtes to delect nuclear events: In addition, it 
uses space weather data to examine possible Impacts on efectncal energy transmission 
(l.e.. the energy grid). 

Department of the intenor 

Provides ground-based magnetometer data continuously from 14 observalones 
dislrouted across the United Slates and its territories through the U.S. Geological 

Survey: coltects. transports, and disseminales ttiese data for global-scale monitoring ol 
the earth's magnetic field, which can be affected by space weather. 

Department of State 

The Department of Stale's Office of Space and Advanced Technology (OES/SAT) 
ensures that U.S. space polcles and muiKlaterai science activities, including space 
weather, support U.S. foreign policy ob^ives and enhance U.S. spaoe and 
lechnoiogicai competitrveness. OES/SAT has primary responsibilily for U.S. 
representation to the United Nations' Committee on the Peaceful Uses of Outer Space. 
The office also leads interagency coordination on all crvll space-related international 
agreements and plays a Key role vi the implementation ot National Space Policy focused 
on dual-use space applications such as space-based positioning, navigation, and liming, 
satellite-based remote sensing and earth observation, and space weather nnonSoring. 

Department of Transportation 

Examines spaoe weather impacts to navigation (e.g.. GPS) and radiation exposure at 
high alitudes: is Federal Aviation Administralion considers space weather impacts m 
optimulng natxmal and international aviation weather systems and services. 

National Aeronautics and Space 
Admnetration 

Develops and manages sateilile operations that contnbule to space weaiher 
observations; conducts research of the solar-terrestnal system to improve and advance 
our underslandng of events and conditions in space and to develop and use new 
technology; explores how solar activity may potential^ impact humans in space, as weii 
as space-based assets such as solar research sateiites iiKe the Advanced Composition 
Explorer and Solar and Heliospheric Observatory and robotic assets that explore 
charactersbcs of other planets 

National Sc»nce Foundation 

Conducts research to increase fundamenlal understanding of space environment 
processes and to improve space weather predictrve capabilities 


9CUIC* aAorairM»iao*ncvrit>ma»ania>nrt«NaMn«9pae*w«w«'n«9*«.«>iPora»WM««i«0wiqr. 
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Appendix III: Federal Organizations That 
Participate in Interagency Coordination 
Groups 


Intora^oncy c<>niinH(ooi< c<K>r(niiato (he iiiloresli* oflhe niultiplo hnioral 
agencies whoso missions involve onviitHinienUil nvinitoring mul rosoait’li. 
These include the r.S. (ilol>ai Change ResoiU'ch Pr«>gram, wtiich 
<‘oordlnales fe<leral climate research efforts; the IIS. Gnaip Karth 
Oliservations. which plans for and (HKmIinates eahh ol>servations; and the 
National Sjwice Weather I’rogriun. which coordinates federal space 
weather monitoring, research, mid forectists. Table 7 identiries feik'ral 
organizatkms that {larticipate in these interagency <xH>rdination groii|)s. 


Tal>1« 7: Federal Organlzatlona Tiial Participate Mi Interagency Coordination Qroupe 


Federal organizatione 

U.S. Group on Earth 
Observations 

U.S. Global Change 
Research Program 

National Space Weather 
Program 

Agencies 

Oepanment of Agriculture 

X 

X 


Department of Commerce 

X 

X 

X 

Department of Defense 

X 

X 

X 

Department of Energy 

X 

X 

X 

Department of Health and Human Services 

X 

X 


Department d Homeland Security 

X 


X* 

Department of the Interior 

X 

X 

X 

0^>ar1menl ol Slate 

X 

X 

X 

Department ol Transportation 

X 

X 

X 

Environmental Protection Agerwy 

X 

X 


National Aeronautics and Space 
Administralion 

X 

X 

X 

National ScierKe Foundation 

X 

X 

X 

Smithsonian Institution 

X 

X 


U S. Agency for International Development 

X 

X 


Executive Office of the President 

Counal on Environmental Quality 


X 


Office of Management and Budget 

X 

X 

X 

Office of Science and Technology Polcy 

X 

X 

X 


Soum 0A0MMa«ninMiBg«rcv9iMC49CUMn« 


’Agency oMoaiB noted e»{ they ere working Mih Homeland Secunt/s Federal Emergency 
Managmeni Agency lo riave it paraopete In the National Spece Weather Program 
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Appendix IV; Comments from the 
Department of Commerce 



Apnl9.20i0 


Mr. David A. Pk>iMKr 
Director 

Infontiaiiofl Teclmilof)' MwugentCTM Isnm 
U.S. GovcnunoK Accot«Mahtjt> OCTkc 
441 U Street. NW 
Wtrhtncton. DC 20541 

Drv Mr Povvimt 

n«nk you for tiK ofponuni) to review and cvtnmcni on the Ciovcmmciil Aocounuihiiit) 
Offlcc'a draft teiKKi entitled ~rnviroraneTTtal Satellites: Scnicfy Needed to Sustain Critical 
Clinuie and Space Weaiher Measurements" (GAO-IO-IM) On hchalfof the Departmeot of 
ConMnctcc, I havemclmed the National itccanic and Atmospheric Aslminisiniiim's cummciits 
on the drift report. 



hneJofure 
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Alificndix IV: i^oMsonlk fniM Um* l>«*|iartaii‘iit 
orCoMMercv 


vf C»<sm«r«« 

NailoMi OcMok aad /\iBo«pliirK AdBinisiraliaa 
C'oBBtfltt t« Ihc Draft GAO Rrfwn KaiHkd 
**KBvlr»BB«fital SbMIUim: Slrair^O' Nm<Im 1 la SB*iaiB 
Critkal K UbbIc asd Spmn Weatkrr McakarcacDta** 

(GAO>l»-456. April 2010) 

iiiBral CoBBcah 

The Dqnrtmcm of Commerce nd the National Oceanic and Aimotpheric Admiiklfuaiion 
(NOAA) appreciate the uppoeiunlty to trv-ieie thia report on envirnimental Btellne*. The report 
deaeribca four on^ng actiMilca at the NOAA Nabcnwl hjivnonmcntal Sateliile. Uou. and 
InfoniMtion Service, (a) the full act of N«iooal Polar-orbiting Upcraiional tint ironmcnial 
SatellMe Syium (NPOtSS) capabilitiea removed in 2006; tb) advKiKcd climaie cifiabililier for 
Gcoetalionao Orbiting F-itv ir on m enUl Saidltle.Setici R (OOE$-R) removed b 2006; (<) a 
report auhmitled to the Ivxecutivc OlTicc of the Pmidcni. which kSemifWa and priorilizn acar' 
tcfin opportunitka for ctivtronmemal obaervaiioaa; ami (d) two rcporti luhtnilicd to the White 
Houb's Office ofScience and Technningy Poltey on how to milipK the losf of key uullitee 


The report accurately dcKnba the ctatm of rtema (c) and (dX aa lined above Our actions ate 
eompleic For item (aX the report nates that NOAA hm not established pUns for recovering 
capiihlitiea lost when NPOE^ was rcttruccurcd in 2006, NOAA does hnve a {dan to mmte 
capatnliOcs for the climBc tenaon. wfueb was impIcRicnicd in fiacal year (FY) 2009. when 
NOAA began funding the National Aetenaulies and Space Admiruftration't (NASA) instrument 
devekpmeni pr«K«ls b> restore the highest priority climalc senaon that were icmoved from 
NPOE^ in 2006, The FY 201 1 PreiMknt'i btalgci m^uciii includes a plan for NOAA to 
continue reatorini key climate ■cnion removed from NPOESS and host the climate semon on a 
NOAA nielliie peognm called the JoiM Polar Satellite System (IPSS). Atw> included in the 
FY 201 1 request is a plan to complete Ihc development of the Jaaun 3 satellite with NASA and 
our Funopcan partners and plan for a cootinuiiy ahimctiy mission after Jason ). 

For Item (bX the repoet states that NOAA has not made any plant to restore the advanced elimair 
capabilities of the insuianeni that was i miu v ial from OOFiv-R The lefcrenced instnimcnl is the 
llypenpecttal Knvirow m cn t al Suite (HESX an mCTument concept foi measurtng higb-icBoluiiun 
vertical profiles of temperatuK and water vapor and providing images ofllBcoBtal ocean 
liarty G(M-S>R instrumeni concept studies proved Ih^ Ihc HES coiKcpt was too technically 
advanced lobe accotmtiodaicd tw the OOFii'R spnoecraft NOAA will continue toevaluaic the 
femitiilily and priority of addressing HES requirements and deiertnine the mnsi approprsaie 
methods to meet then. 

In general, the report does not diffeienliate beiwoco gaps in cxtsimg opcraljonal obicrvaiion and 
delays, potential or real, in bringing new observaiiom into opetaiional use. We would tuggesl 
that the term "gap" only be uiiJired to describe potential loss of an existing operational capabilil) 
oe esiabluhcd climalc remtd 
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Appendix V: Comments from the National 
Aeronautics and Space Administration 


NMOTMl and apM* 

g064»0001 

APR 0 1 iOW 

SMIVStratcfic lotcgnoon aod Mana«cificiii Divisca 


Mr. David A. Pamwr 

Director, Inbrmttoa Tccfanol^ MaMgcmcM taues 
U.S. Oavcrnneni Ac««nUbility Office 
Washiogiton, DC 20$4S 


Dear Mr. Powner 

NASA ^(weciateitte opportunity to cononcm on your *aft rtfwrt cauilcd. 

~RtiviracHneoul SatriHia: SltMcgy Seeded to Surttoi Critkal aimole ani Space 
Weather MeosurttnenU.” (GAO* I (M56). 

White no rccotmoendRioiB in the tepon were directed to NASA, the report eoMams 
KveraJ potDt5 ihtt mpiire ebrifUatmt. 

NASA** Earth Soenee Divisiori, at deaenhed oei Page 20. ■ reapoatihle for advancirtg 
iIk iMidentvtdmg of the Earth «)'(Ufn and the aeience «b 1 lechnotogy of rcraoic Ktiaing 
thTW^KteovirorunenulfMeaithaaKlIitea- NASA make* new tneawremerto and 
crcaiM new lecbiwIo^Ma for meeauring cUaiaie through varwo aatelliic and aiibcme 
miettani. inchiding the Keith Ohaerving SyaUm. With dne new meatMremcnia, NASA 
uAOOvm the meeharoca and ifitemteiiatahtpt of Earth system proccasea. ercaica clanate 
data lecurda dM can be esttended by aubsetiueiit meandt or opcrMMtial aatellite*, and 
piortecfa the we of new otomwiorw in cUiuWe laudsl* to improve their ■MeMiwni and 
predictive capabilitica. NASA'aHeliop6yaieaDivision.aad«erihedoo Page 21, 
conducts space weather rwewch and d^lopntcnt aetivitka using mcareh satdiites. 
Data from llmw aatcUiiei ve used for Heiiophysica reaearch and are afao providirf to 
niho ^tcncaca for openbonal space weathw forecasting 

With regmdalo Utee reaearch sattlliaea.Ba detailed on Page II.NASA'a tianhScienoe 
Divtaion ctmwly hat five 'ioundnianal" misaiocu (Glory. Aquarius. NPOESS 
Preparatory Pro^eet (.andtal Dma CocHlntiity Mitiian (LDCMl, and OMiel Piwipiiaiioii 
MeatURmertli scheduled (or bunch between 2010 and 2013. The Fiscal Year (^) 201 1 
Preaident'a Budget Requeia inctudei funding for a repbeerneni to dte Oitidog Carbon 
Ohwrvauty. to bunch in Fchtifluy 2013. Of ibcmisBMWicoonwKQdedby thcNalwnal 
Research Council ia Ns 2007 Decadal Swvey. -Earth Science attd Applkatiorta from 
Space: National Impernivcs for ihc Neal Decade mJ Beyond." the FY20I I Budget 
Request (Wida all Tier I misaioaa to he hunched in the three-year period front iMe 2014 
to late 2017. achieviry the acienhfic synergies intended by die Decadal Stavey for those 
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GAO’s Mission 

The <joven»nenl Aceoiuitability OfTioe. the audit, evaluation. an<l 
in\'estigative anii of Conjsress. exists to sup|x>rt Congress in meeting its 
constitutional responsibilities and to help im[>rove the fterfomiance and 
accountability of the fetleral government for the American people. <jAO 
examines the use of public fumls; evaluates federal programs aiul {xdicies; 
and pnnides analyses, recoiiummdalions. and other assistance to help 
Congress make infoniK'd oversiglU. |Kdk’y, iuul hmding tkvisions. (lAO’s 
c'ommitineni to good govemiiK'iil is reflec'tiHl in its c‘ore values of 
acc'ount^ility, integrity, and reliaL>ility. 

Obtaining Copies of 
GAO Reports and 
Testimony 

B 

The fastest and easiest way to obtain copies of GAO documents at no cost 

Is through GAO’s Web site (www.gao.gov). Bach weekday afternoon. GAO 
|)osts on its Web site newly releasetl re|xuls. testimony, and 
correspondence. To have GAO e-mail you a list of newly |x>sted prcxlucts, 
go to www.gao.gov and select ■E-nuill rixlates." 

Ordi-r by Phone 

The price of each GAO publication reflects GAO’s actual wsl of 
prtKliiction «uid distribut ion and de(H>nds on the mimlK^r of pages in the 
IKjblication iuul whether tlie publication is printed in color or black and 
white. Pricing and ordering infonnatirm is |K>ste«l GAO’s Web site. 
http://www.gao.gov/orderiiig.htiii 

Place orders by calling (202) 512-0000, toll free (860) 801-7077. or 

TDD (202) 512-2537. 

Ortlers may be paid for using American Bx|>ress. Discover Card. 

MasterCard. Visa, chec’k. or nxxtey order. Call for additional information. 

To Report Fraud, 
Waste, and Abuse in 
Federal Programs 

Contact; 

Wt»l> site: www.gao.gov/fraudnel/fraudnel.htm 

B-mail: fraudnel C^gao.gov 

Automated answering jo^stem; (800) •I21-5 15 1 or (202) 512-7170 

Congressional 

Relations 

Ralph Dawn. Managing Director, dawnrto'gao.gov. (202) 5I2--M()0 

U.S. tlovemment Accoimlability OfTR'e. N 1 G Street \W. R4x)ni 7125 
Washingtcm. DC 205-18 

Public Affairs 

Chuck Young. Manag'mg Director, youngcKffgao.gov, (202) 512-1800 

U.S, Government AcaMintalality Office. Ill G Street NW. Room 71 19 
Washington. DC 20518 
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